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Here  is  a  large  switching  station  near¬ 
ing  completion.  It  is  being  equipped 
throughout  with  OKONITE  cables 
which  have  been  installed  with  entire  confi¬ 
dence  that  they  will  not  fail. 

Long  experience  with  our  station  cables 
in  other  plants  has  established  the  comfort¬ 
able  assurance  that  they  will  repeat 
their  accustomed  performance  in  this  new 
plant. 

OKONITE  makes  every  kind  of  cable; 
STATION,  UNDERGROUND,  AERIAL  and 
SUBMARINE.  Ourconsulting  service  is  always 
available. 
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World  Power  Conference  concluded 
National  Power  &  Light  has  hearing 
Kansas  City,  Kan.,  rejects  bid  for  plant 
Power  Commission  bill  becomes  a  law 


—HOOVER  signs  the  Coiizens 
bill  to  reform  the  F'ederal  Power 
Commission.  Next,  five  com¬ 
missioners  must  be  ai)pointe(l  by 
him,  and,  what  may  Ije  more 
difficult,  Senate  approval  secured 
for  them. 

— WORLD  Power  Conference 
came  to  a  conclusion  on  Wednes¬ 
day.  Major  significance  lies  in 
l)etter  international  understand¬ 
ing  and  appreciation  of  world¬ 
wide  interest  of  engineering 
profession.  Many  outstanding 
pa|)ers  were  ])resented.  Ihe 
Lhiited  States’  invitation  to  hold 
the  third  plenary  conference  here 
in  1936  was  accepted. 

—  bXECTRIC  oj^eration  of  rail¬ 
ways  along  the  seaboard  from 
Hoston  to  Washington  predictetl 
by  X’auclain  of  Baldwin  Locomo¬ 
tive  Works. 

.SUB.XTOMIC  energy  in  a  drop 
of  water  is  sufficient  to  furnish 
200  hp.  for  a  year,  Professor 
Eddington  tells  World  Power 
group.  How  to  release  it  is  a 
matter  of  less  certainty,  however. 
"Tantalizing,”  he  concedes. 


—NATIONAL  Power  &  Light 
Company,  third  Bond  &  Share 
property  to  cross  Trade  Com¬ 
mission  st.'ige,  receives  familiar 
em))hasis.  Once  again  are  dif¬ 
ferences  between  utilities  and 
investigators  jiroved  to  be  largely 
a  matter  of  viewpoint  as  to 
business  ethics. 

—KANSAS  CrrV  (Kan.)  Com¬ 
missioners  and  Mayor  unanimous 
in  rejection  of  $7,000,(XX)  offer 
for  present  municijial  ]X)W’er  sys¬ 
tem.  Utility  promoter  appears 
to  vieUl  the  issue. 


— DISASTER  met  the  daring  ])lan 
of  (ieorges  Claude  of  France  to 
generate  12.(XX)  kw.  at  Matan- 
zas,  Cuba,  by  using  sea  water  at 
two  temjieratures  in  low  -  pres¬ 
sure  turbines,  his  giant  jxiwer 
tube  being  lost  as  the  cables  con¬ 
necting  it  to  shore  1  roke. 

— MINERAL  exhaustion  nee<l  not 
be  feared.  Dr.  Bain  assures 
Berlin  conference.  “If  the 
world  wants  minerals  badly 
enough  to  pay  for  them  they 
will  lie  forthcoming.”  Deeper 
strata  seen  as  reme<ly. 


NEWS 

OF  THE  WEEK 


Power  Questions  Settled  and  Unsettled 
Figure  in  Washington  News 


PRKSIDKXT  HOOVKR  on  June 
24  sif>:ne(l  tlie  l)ill  providinff  for  tlie 
reorfiani/ation  of  the  Federal  I’ower 
Coniniission.  Nominations  of  the  five 
commissioners  had  not  been  forwarded 
to  the  Senate  at  this  writin^j,  hut  the 
President  has  indicated  that  he  will 
make  the  appointments  at  an  early  date. 

Despite  opposition  from  Arizona,  the 
section  of  the  second  deticiency  hill  ap- 
l»r«»priatinf»^  $10,660,000  for  commence¬ 
ment  of  work  »)n  the  Houlder  Dam 
project  was  left  in  the  measure  as  it 
went  to  the  Senate.  Senator  Hayden 
of  Arizona  endeavored  to  have  the 


appropriation  strick<“n  from  the  hill  in 
the  Senate  api)roi)riations  committee. 
The  committee  decided,  however,  to 
report  the  measure  to  the  Senate  with 
the  Boulder  Dam  section  intact.  A  final 
vote  was  set  for  4  o’clock  on  'I’liursday 
afternoon  hy  consent  of  the  Arizona 
Senators,  who  at  first  evinced  a  dis¬ 
position  to  tilihuster  in  their  desire  to 
defeat  the  hill. 

Court  action  to  block  the  Boulder 
Dam  project  was  taken,  however,  on 
June  24,  when  an  injunction  suit  was 
filed  in  the  .Supreme  Court  of  the  Dis¬ 
trict  of  Columbia  hv  Frerl  T.  Colter 


as  trustee  of  the  Arizona  Highline 
Reclamation  Assficiation.  Mr.  Colter 
is  said  to  he  a  candidate  for  tiovernoi 
of  the  state.  A  court  order  is  reijuested 
for  the  purpose  of  restraining^  the 
.Secretary  of  the  Interior  from  takinj; 
any  action  uiuler  the  contracts  with  the 
city  of*  Los  .\n^eles  and  the  Met¬ 
ropolitan  Water  District  of  .Southern 
California. 

The  petition  claims  that  exploitation 
of  water  resources  of  the  Colorado  by 
the  g’overnment  constitutes  a  confisca¬ 
tion  of  Arizona’s  jiroperty  without  due 
process  of  law,  which  is  a  violation  of 
the  Constitution.  It  is  .stated  that 
Arizona  has  made  plans  for  the  develop¬ 
ment  of  the  power  resources  of  the 
(Colorado  on  its  own  behalf  and  that  the 
I'ederal  Power  Commission  has  ap¬ 
proved  these  plans.  The  Southern  Cal¬ 
ifornia  Edison  Company  is  not  men 
tinned  in  the  suit.  While  formal  request 
has  not  been  ma<le  for  a  temporary 
restraining;'  order,  it  is  expected  that 
this  will  be  done.  Meanwhile,  mem¬ 
bers  of  the  Arizona  delejjation  in  Con- 
tfress  profess  surprise  over  the  filinjj 
of  the  suit.  They  .say  that  Mr.  Colter 
must  be  actinjj  in  his  own  behalf  since 
none  of  the  state  orfjanizations  with 
which  they  are  in  touch  have  appriseil 
them  of  the  suit,  which  has  lieen  in¬ 
stituted  by  mail. 

Senator  Black  of  Alabama  has  in 
troduced  a  resolution  directing  the 
.Secretary  of  W^ir  to  sell  power  gen¬ 
erated  at  Wilson  Dam  to  municipalitie> 
upon  as  liberal  terms  as  power  is  now 
sold  to  private  companies.  This  order 
would  stand  until  final  disposition  i-. 


T  T  T 

HERE  ARE  SOME  FAMOUS  LONG-DISTANCE  TALKERS 


Mernationol  Xetcs  Heel  Photos 

Talking  across  confittoifs  and  oceans  is  becoming  a  routine  ezent  zeifli  many  men.  On  the  left  is  Thomas 
.1.  lidison  sending  greetings  from  his  Nezo  Jer.zey  home  to  the  Jl’orld  Pozoer  Conference  in  Berlin.  On 
the  right  Marconi  is  initiating  Mussolini,  zeho  talked  from  the  inz’entor's  yacht  in  Italian  zea^ers  to  the 

latter's  Loudon  office. 
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made  ot  the  .Muscle  Shoals  project. 
Attempt  to  jjet  immediate  consideratiou 
ot  tiie  resolution  was  blocked  l)y  Sena- 
tftr  (lillette  of  Mas.sachusetts. 

Althougfh  the  Hou.se  inserted  an 
amendment  in  the  second  deficiency  bill 
appropriating  $1,000,000  for  starting 
uork  under  the  terms  of  the  Cramton 
hill,  which  calls  for  the  development  of 
a  park  in  the  gorge  of  the  Potomac,  this 
.amendment  was  stricken  from  the  bill 
by  the  Senate  appropriations  committee. 
The  Cramton  bill  would  set  aside 
.strips  of  land  along  both  banks  of 
the  Potomac  between  Washington  and 
Creat  Falls  for  park  purposes  and 
would  make  development  of  the  water 
power  of  the  falls  by  private  interests 
impossible. 

With  the  adoption  of  a  comj)romise 
amendment  adju.sting  the  differences 
between  the  group  of  senators  frotn 
the  Lake  States  and  those  .supporting 
the  Illinois  Waterway  project  over  the 
diversion  of  water  at  Chicago,  passage 
of  tlie  rivers  and  harbors  bill  was 
secured  in  the  .Senate  on  June  20.  The 
compromi>e  postpones  final  limitation 
of  the  diversifm  until  the  waterway  shall 
have  been  completed. 

The  petition  of  Walter  H.  Wheeler 
of  Minneapolis  for  a  rehearing  of  the 
Flatheafl  fMont.)  power  project  pro¬ 
posals  was  deniefl  last  week  by  the  Fed¬ 
eral  Power  Commission.  Secretary 
Wilbur,  acting  chairman,  said  the  ques¬ 
tion  could  not  be  reopened  legally. 
Reservation  Indians  are  said  to  be  still 
agitated  over  tbe  situation. 

▼ 

National  Power  &  Light 
Has  Its  Turn  in  Inquiry 

IINNINC  rapidly  through  the  struc¬ 
ture  f>f  the  I^L'itional  Power  &  Light 
Company,  the  Federal  Trade  Commis¬ 
sion  completed  for  the  present  its  hear¬ 
ings  on  the  Electric  Bond  &  Share 
group  during  the  first  three  days  of  this 
week.  Adjournment  M’ill  be  taken  till 
early  in  September,  when  the  commis¬ 
sion  will  resume  its  long-time  investiga¬ 
tion  of  the  power  industry,  probably 
with  the  North  .\merican  group. 
Though  all  branches  of  the  Bond  & 
Share  interests  have  been  througb  the 
coiumission  niill,  there  is  more  sifting 
to  be  done  after  tbe  courts  have  decide<l 
whether  the  company  ledgers  are  sub¬ 
ject  to  subpoena.  The  case  still  is  peiul- 
ing  the  appointment  of  a  special  ma.ster 
by  the  United  States  Di.strict  Court 
in  New  York,  with  no  imminent  plans 
as  yet  announced. 

d'his  week’s  hearings  show  the 
National  Power  &  Light  Company  as 
organized  in  1922  and  operating  in 
Alabama,  Tennessee,  .\rkansas,  Texas. 
•New  Jer.sey,  Pennsylvania  and  the 
Carolinas.  Total  output  in  1028  was 


COMPTON  SUCCEEDS 
STRATTON 


Dr.  Karl  Taylor  Coinpton  (left), 
noted  scicntlAf,  educator  and  con¬ 
tributor  to  pure  and  applied  physics, 
zcas  inaugurated  president  of  the 
Massachusetts  Institute  of  Technol¬ 
ogy  on  June  7  in  succession  to  Dr. 
Samuel  Jt\  Stratton,  president  for 
the  past  sez’cn  years,  leho  re-^ires  to 
become  chairman  of  the  corporation. 

T 

2,060 ,(MK),0()0  kw.-hr.,  of  which  6.8  per 
cent  was  interstate.  Capitalization  at 
the  end  of  1028  was  $124,1 1 5.(MK)  in 
.stock  plus  $0,500,(K)0  in  6  per  cent 
del)enture  bonds.  The  subsidiaries  were 
supervised  by  contract  direct  with  Bond 
&  .Share.  Supervisif»n  fees  totaled 
$L602.7.'i()  during  1027. 

The  total  a.scertainable  anuumt  of 
write-up  in  fixed  capital  of  operat¬ 
ing  utilities  brought  about  through 
reorganizations  effected  by  the  National 
company  was  approximately  $35,000,- 
0(K>.  1'his  does  not  include  some  trans¬ 
actions  in  which  details  as  to  the 
I)redecessor  companies  involved  in  the 
reorganization  were  refused  to  the  com¬ 
mission  examiners,  nor  does  it  include 
any  subsidiaries  of  the  Lehigh  Power 
.Securities  Corporation.  In  a  merger 
and  consolidation  of  the  Carolina  Power 
&  Light  Company,  the  book  value  of 
$60,918,545  was  $22,048,400  in  e.xcess 
of  plant  and  property  values  on  the 
books  of  predecessor  companies.  Tbe 
Birmingham  Electric  Company  simi¬ 
larly  was  written  up  $10.383, 5()0  to  a 
value  of  $37,977,800. 

When  the  National  sold  the  .Krkansas 
Central  Power  Company  to  the  Electric 
Power  &  Light  Corporation  in  1925  a 
profit  of  about  $LO<X).000  was  realized. 


but  no  profit  was  recorded  by  the 
National.  Proceeds  frotn  the  .sale  were 
cre<lited  to  investment  account. 

It  was  .shown  that  a  .sum  of  $3,7.50 
was  paid  in  1925  to  the  Tennessee  River 
Improvement  Association,  then  headed 
l)y  Claudius  H.  Huston,  for  the  purpose 
of  securing  a  Muscle  Shoals  disjtosi- 
tion.  This  was  charged  to  the  sub 
sidiary  East  Tennessee  Development 
Company,  Payments  to  M.  O.  Leigh¬ 
ton.  W'ashington  representative,  alsc* 
were  shown  in  the  testimony. 

The  relation  of  the  Electric  Btnul  & 
.Share  Securities  Corporation  to  Bond  & 
Share  was  discussed  in  Wednesday’s 
.session.  Holding  control  of  Bond  & 
.Share,  the  Securities  Corporation  orig- 
inall_v  was  entirely  owned  by  Ceneral 
Electric  stockholders,  some  of  whom 
subsequently  sold  out.  Actual  control 
re.sts  with  the  directors,  to  whom  are 
given  blanket  powers  to  issue  additional 
voting  stock  and  who,  it  was  as.serterl, 
could  thus  maintain  their  direction.  Four 
out  of  .seven  of  them,  the  record  showed, 
were  connected  with  Morgan  banks. 

T 

Summer  Meeting  of 
A.I.E.E.  Held  in  Toronto 

ON  DAY  of  this  week  .saw  the 

opening  of  the  summer  convention 
f»f  the  American  Institute  of  Electrical 
Engineers  at  'I’oronU*,  the  sessions  ter¬ 
minating  on  Frida}’.  Forty-five  pa|)ers 
made  two  parallel  .sessions  necessary  on 
Tuesday  and  Friday,  and  three  were 
simultaneously  in  progress  on  Wednes¬ 
day  morning.  The  aftern(K)ns  were 
given  over  to  entertainment  and  inspec- 
ti*»n  trips,  and  the  entire  day  on  Thurs¬ 
day  was  set  aside  for  an  outing  across 
Lake  Ontario  to  the  new  Welland  Canal. 

Technical  subjects  were  presented  in 
two  symposia.  One,  sponsored  by  the 
transmission  and  machinery  committees, 
dealt  with  the  co-ordination  of  insula¬ 
tion  for  the  entire  tran.smission  sy.stem. 
'I’he  other  analyzed  the  .status  of  protec¬ 
tive  measures,  relays  and  arresters  and 
|)ointed  the  way  to  needed  improvement.s. 
'I'ransportation,  substations  and  commu¬ 
nication  were  also  rej)resented  by  four 
or  more  related  papers,  and  the  re¬ 
mainder  of  the  total  45  were  on  a 
variety  of  subjects  and  intersper.sed 
througb<»ut  the  program.  The  technical 
committee  reports  were  not  read,  but 
time  was  set  aside  for  their  discussion 
and  much  favorable  comment  upon  thetn 
was  made. 

The  prize  for  the  best  1929  paper  in 
the  field  of  theory  and  research  went 
to  K.  K.  Palueff  for  his  paper  on  “Effect 
f)f  Transient  Voltages  on  Power  Trans¬ 
former  Design.’’  In  the  field  of  engi¬ 
neering  practice  the  prize  for  the  best 
paper  was  awarded  jointly  to  R.  C. 
Dickinson  and  B.  P.  Baker  for  a  treatise 


June  2S,  /03^_ELECTRICAL  WORLD 


1.315 


on  "Structural  Development  of  the 
Deion  Circuit  Breaker."  The  presen¬ 
tation  was  fi)llo\ve(l  hy  the  address  of 
President  Harold  B.  Smith,  in  which 
he  advocated  the  adoption  hy  indu>'try 
of  ;i  mininnim  scale  of  salary  increments 
for  those  takinj^  jiost-j^raduate  courses 
so  that  they  will  he  enconraj^ed  to  under¬ 
take  the  tinancin.ij  of  their  extended 
c<lucation. 

d  he  feature  of  the  convention  han(|uet 
on  Wednesday  eveninj^  was  the  presen¬ 
tation  of  the  I.ainme  medal  to  K.  K. 
Hellnnmd.  chief  electrical  engineer 
Westinjjhouse  ICleclric  &  Manufactnrini,' 
Company,  for  his  "contrihntion  to  the 
desif,oi  and  devehtpment  of  electrical 
machinery.” 

Prof.  (  .  A.  ."^cott  of  Yale  and  A.  M. 
Dudley  of  the  Westinj^house  com¬ 
pany  made  presentation  speeches,  and 
there  was  also  an  ad<lress  hy  t'harles 
.'\.  Maj^rath.  chairman  Hydro-l'lectric 
Power  Commi'-sion  of  Ontario  and  aKo 
chairman  r)f  the  (  anadian  Section  of 
the  International  Joint  Commission. 
Mr.  Mafjrath  cited  the  amicahle  netro- 
tiations  of  the  International  Joint  Com¬ 
mission.  with  its  nnanimons  tindinii>^. 
as  |H>intinj;  an  index  path  to  inter¬ 
national  peace.  They  are  significant, 
he  said,  hecause  they  were  accomplished 
without  a  neutral  chairman  holdinjj  the 
balance  of  power  and  without  a  jier- 
inanent  staff  or  hnreau. 

d'he  new  fire^ident,  takiufi  otifice  Au- 
j;ust  1,  is  W.  Lee.  vice-jiresiilent  aiul 
chief  engineer  Duke  I’ower  Company, 
('harlotte,  N.  C.  The  new  vice-presi- 
dents  are:  1.  E.  Moultrop.  Boston: 
H.  1\  Charlesworth,  New  York:  T.  N. 
Lacy,  Detroit:  Prof.  G.  C.  .‘shaad,  Law¬ 
rence,  Kan.,  and  Prof.  H.  V.  Carpenter. 
Pullman.  Wash.  New  directors:  A.  B. 
Cooper.  Toronto;  A.  E.  Knowlton, 
Short  Beach,  Conn.,  and  R.  H.  Tap- 
scott,  New  York. 


As  reported  in  “Nctvs  of  the  In¬ 
dustry"  lost  week,  the  hitcrnotional 
Hxeciitne  Council  of  the  ll’orld 
Po7i’er  Conference  met  on  June  12 
mid  12  to  make  final  arrangements 
for  the  great  coireention  'which 
came  to  an  end  this  'week.  T'wenty- 
one  nations  icerc  represented  in  this 
group,  07er  'which  Dr.  lui'wanl 
Tissot  of  S'witcerland  presided. 


Iron  and  Steel  Engineers 
Take  Stock  of  Development 

API'LICATION  of  electric  drive  in 
steel  mills  continues  to  increase, 
while  improvements  in  motors  and 
auxiliary  eijuipment  steadily  on. 

Illumination  levels  are  hif,dier  and  the 
economic  value  of  better  litjhtinji  is 
more  and  more  jjainin^j  recognition  from 
exeentives.  Arc  welding  is  finding  ever- 
exjianding  applications.  'J'hese  were 
among  the  conspicuous  developments  to 
receive  attention  at  the  convention  of 
the  Association  of  Iron  and  Steel  Elec¬ 
trical  Engineers  in  Buffalo,  June  16-20. 

'J'he  use  of  main-roll  drives  has  in¬ 
creased  until  in  1029  a  total  of  361,300 
hp.  was  installed,  the  aggregate  at  the 
close  of  the  year  exceeding  2.2.‘'0.0()0 
hp..  according  to  the  report  of  the  elec 
trical  development  committee  presente<l 
by  Chairman  W.  H.  Burr.  'Fhe  a])- 
plication  of  large  direct-current  revers- 
ing-mill  drives  continues,  one  recent  in¬ 
stallation  consisting  of  twin  motors,  each 
of  .s,000  hp.,  driving  the  upper  and  lower 
rolls  individually.  Direct-current  ad¬ 
justable-speed  motors  are  being  exten¬ 
sively  used  in  continuous  mills. 

Lighting  intensities  have  been  in¬ 
creased  to  an  extent  that  would  have 


been  considered  fantastic  a  few  years 
ago.  Intensities  as  high  as  22  foot- 
candles  are  not  unusual  for  inspection 
and  chipi)ing.  R.  F.  Sanner  presented 
the  paper  on  steel-mill  lighting  problem-. 

The  use  of  arc  welding  was  brought 
cut  both  in  a  paper  by  J.  B.  Austin 
and  in  t)ther  discussions.  In  motor  con 
.struction  the  use  of  welded  steel  frame- 
has  made  possible  appreciable  reduction 
in  the  diameter  of  the  machine  and  ha- 
brought  greater  uniformity  in  the  mag 
netic  circuits.  By  applying  the  priii 
ciples  of  steel-mill  practice  to  arc  weld¬ 
ing  great  gains  have  been  made  in  tlv 
strength  of  the  joints.  Impact  test 
show  that  rail  joints  can  he  made  sn 
durable  that  the  seam  outlasts  the  platt 


Claude  Power  Tube  Is 
Lost  in  Cuban  Waters 

T~^LSA.STER  has  encountered  the  plan 
of  (ieorges  Claude,  French  scienti-t 
and  inventor,  to  generate’  power  at 
.Matanzas.  Cuba,  from  the  Gulf  Stream, 
to  the  e.xtent  in  the  first  instance  oi 
12.(KK)  kw.,  hy  converting  the  differenev 
in  temperature  between  the  upper  and 
lower  waters  into  electrical  energy. 
tube  .3.900  ft.  long  had  been  built  tn 
extend  down  into  the  ocean,  and  through 
it  cold  water  was  to  he  pumped  to  con 
dense  the  vaj)ors  of  warm  water  taken 
trom  the  surface  and  superheated  by 
vacuum. 

The  tube  was  lowered  on  Wednesday 
of  this  week,  but  the  two  cables  fasten¬ 
ing  it  to  the  shore  ami  built  with  a  ten¬ 
sile  strength  of  150,000  Ih.  per  sciuare 
inch  parted  and  the  tube  sank  in  water 
about  2,300  ft.  deep.  It  was  valued 
at  more  than  $1,000,000  and  had  taken 
100  men  three  months  to  build. 
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Electric  Power  and  Its  Regulation  Figure  in  State  Politics 


A(H  I'ATIOX  over  electric  power  and 
utilit)'  regulation  is  again  making 
itself  felt  in  political  circles,  conventions 
;.nd  primaries  in  a  good  many  of  the 
tates.  Following  are  sotne  of  the  re¬ 
sults  so  far  in  various  regions: 

INDIANA.  — The  Public  Service 
('•jinmission  of  Indiana  and  the  regula¬ 
tion  of  municipally  owned  utilities  came 
ill  for  considerable  discussion  by  the 
lilatform  makers  at  the  Democratic 
'tate  convention  held  in  Indianapolis, 
but  the  plank  adopted  was  of  a  plati¬ 
tudinous  character.  The  Republican 
'.tate  convention  did  not  deal  with  the 
•  luestion. 

LOUISIANA.— A  bill  to  levy  an 
I'ccupational  license  ta.x  on  the  sale  of 
electric  power  has  lieen  intro<luced  in 
the  Louisiana  Legislature.  The  act 
would  levy  a  tax  of  one-half  cent  per 
kilowatt-hour  on  all  power  sold  in  the 
'tate.  This  is  about  two  and  one-half 
times  the  selling  price  of  electrical 
energy  fi.xed  in  some  of  the  largest  con¬ 
tracts  existing  in  the  state.  Proceeds 
from  the  tax  would  go  into  the  current 
>chool  fund. 

MASSACHUSETTS.— The  Massa¬ 
chusetts  House  of  Representatives 
passed  the  bill  referred  to  on  May  24 
(page  1013)  under  which  municipali¬ 
ties  may  purchase  gas  and  electric 
l)lants  from  private  owners  with  the 
approval  of  the  price  by  the  Department 
of  Public  Utilities.  The  bill  provided 
tliat  either  whole  plants  or  .such  parts 
as  communities  may  need  may  be 
Ixtught.  The  Senate  adopted  the  bill 
wi^li  amendments  permitting  appeal  to 
the  courts  from  findings  and  decisions 
of  the  Department  of  Public  LTilities  on 
(juestions  of  fact  as  well  as  of  law,  ami 
conference  committees  failed  to  reach 
agreement.  The  Massachusetts  House 
accepted  a  report  by  the  legislative  com¬ 
mittee  on  power  and  light  disapproving 
the  proposal  that  the  Department  of 
Public  Lhilities  should  have  .supervision 
over  holding  companies. 

NEBR.\SKA. — Petitions  asking  for 
the  submission  to  voters  at  the  general 
election  of  three  additional  proposals 
;  ffecting  power  and  light  service  are  in 
circulation  in  Nebraska,  and  Attorney- 
<  leneral  Soren.sen,  who,  as  president  of 
tile  People’s  Power  and  Light  As.so- 
i  iation,  is  backing  the  original  proposal 
to  allow  the  people  to  set  up  light  and 
lower  districts  and  to  enable  city  coim- 
I  ils  to  extend  municipal  plants  as  far 
.  '  they  please,  is  charging  that  these 
1  etitions  are  part  of  the  polic,v  of  oppo- 
'ition  of  power  companies  and  are  in- 
I  nded  to  mislead  voters. 

NEW  YORK.  —  Addressing  the 
Democratic  State  Committee  at  .Mbany 


last  week.  Governor  Roosevelt  took 
credit  for  the  legislative  steps  taken  to 
solve  the  question  of  state  water  power. 
He  added : 

Hand  in  hand  with  water  ix)wer  goes 
the  general  subject  of  the  control  of  utili¬ 
ties.  I  am  confident  that  the  Public  Service 
Commission  today  again  is  functioning  in 
the  i)urposes  for  which  it  was  originally 
organized  under  Governor  Hughes  in  1907. 
This  is  not  enough.  New  theories  and  new 
business  practices  have  grown  up,  so  that 
iu)w  many  utilities  claim  the  essential  right 
to  earn  far  iiKjre  than  a  reasonable  rate  of 
return  on  their  investment.  They  have 
tried  to  wipe  out  any  distinction  between 
a  public  utility  and  a  wholly  private  cor- 
lK)ration  engaged  in  wholly  private  enter¬ 
prises.  They  seek  in  manj'  instances  to 
earn  not  7  or  8  per  cent  but  30,  40  and 
50  per  cent  on  a  large  portion  of  their 
investment. 

OREGON. — The  Oregon  Su[)reme 
Court  has  upheld  against  attack  the 
legality  of  the  ballot  title  which  was 
written  by  the  State  Attorney-General 
for  the  initiative  petition  providing  for 
constitutional  amendments  intended  to 
enable  municipalities  and  counties  to 
ac<iuire  and  operate  water  and  electric 
utilitie>. 

The  Re{»ublican  nominee  for  Gov¬ 
ernor.  George  W.  Joseph,  has  pledged 
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Coming  Meetings 

t\’iH<‘un«iin  I  .VHNociatlon — Klec- 

tric  Section,  I..oiain  Hotel,  Madi.sfm, 
.July  17  and  18.  Commercial  Sec¬ 
tion,  Green  Bay,  July  31  ami 
.Vu«.  1.  .T.  X.  Cadby,  10-5  Wells  St., 

Milwaukee. 

Camp  Co-operation  X — .\.ssociation 
Island,  Henderson  Harbor,  X.  Y. 
July  3t-.\uK^  4.  Society  for  Klec- 
trical  Development,  4  20  Lexington 
Ave.,  Xew  York. 

.\HMoeiatioii  of  KlectrugiHt<t  Interna¬ 
tional — Hotel  Schroeder,  Milwaukee, 
.Aug.  lS-20.  L.  W.  r)avis,  42"  Lex¬ 
ington  .Ave.,  Xew  York. 

International  .VsHoeiatioii  of  KlertrieuI 
Inapeetors — Xorthwest  Section,  Bel¬ 
lingham,  Wash.,  .Aug.  2.';-27.  F.  I). 
Weber,  414  Lumbermen’s  Bldg., 
Portland,  Gre.  Western  Section, 
Gongress  Hotel,  Chicago,  Ill.,  Sept. 
15-18.  W.  S.  Boyd,  175  Jack.son 
Blvd.,  Chicago.  Eastern  Section, 
Pittsfield,  Mass.,  Sept.  22-24.  R. 
Walker,  85  John  St.,  Xew  York. 

.American  Institute  of  Electrical  En¬ 
gineers  —  Pacific  Coast  convention. 
F’ortland,  Ore.,  Sept.  2-5.  F.  L. 
Hutchinson,  33  West  39th  St.,  Xew 
York. 

Pennsylvania  Electric  .Associaition — 
Bedford  Springs,  Pa.,  Seiit.  3-5. 
Harold  A.  Buch,  Telegraph  Bldg., 
Harrisburg,  Pa. 

Empire  State  Gas  anil  Electric  Asso¬ 
ciation — Saranac  Inn,  X.  Y.,  Sept.  IS 
and  19.  C.  H.  B.  Chapin,  Grand 
Central  Terminal,  Xew  A'ork. 

fireat  Lakes  lllvision.  X.E,L..\. — 
French  Lick  Spritigs,  Ind.,  Sept. 
25-27.  T.  C.  Polk.  20  Xorth  Wacker 
Drive,  Chicago. 

Xew  England  Division.  N.E.I...\. — Xew 
Ocean  House,  Swampscott,  Mass.. 
Sept.  29-Oct.  1.  Miss  O.  A.  Bursiel, 
20  Providence  St.,  Boston. 


I'.im.self  if  elected,  to  try  to  bring  about 
tlie  discontinuance  of  .state  regulation. 

petition  for  a  vote  on  an  initiative 
law  for  this  purpo.se  is  lieing  circulated, 
but  the  Attorney-General  says  it  does 
not  comply  with  the  legal  requirement. 

WISCONSIN. — A  plank  on  public 
utilities  adopted  June  11  at  the  Repub¬ 
lican  state  convention  in  Wisconsin  says : 
‘’We  do  not  lielieve  in  the  wisdom  or 
efficiency  of  state  ownership.  We  do 
believe  that,  properly  administered,  the 
pre>ent  system  of  regulation  and  con¬ 
trolled  monopoly  will  re>ult  in  better 
and  cheaper  service  to  the  people.  W’e 
recommend,  therefore,  that  the  regula¬ 
tory  laws  and  organization  of  the  state 
be  enlarged  and  strengthened.”  The 
platform  adopted  by  the  state  Denu*- 
cratic  party  indorses  state  ownership 
and  control  of  water  powers,  demand¬ 
ing  legislation  to  restore  competition 
and  to  give  the  right  to  municipally 
owned  utilities  to  fi.x  their  own  rates 
and  to  provide  methods  for  extensions 
in  an<l  beymiil  corjKwate  limits. 

T 

Kansas  City,  Kan., 

Rejects  Bid  for  Plant 

N.ANIMOLL's  rejection  by  the 
Mayor  and  City  Commissioners  of 
Kansas  City.  K.ln..  in  session  on  June 
18,  met  the  proposal  of  Nathan  L.  Jones, 
utility  promoter  of  Salina,  Kan.,  that 
a  special  election  be  called  on  his  bid  of 
$7,()0(),fM)0  for  the  municipal  generating 
plant  of  the  city  first  named  (Ei.f.c- 
TRU’Ai.  World,  June  14,  page  1188). 
The  ('ity  Clerk  returned  the  check  for 
^100,000  posted  by  Mr.  Jones,  wlm. 
saying  that  the  future  course  of  his 
company  in  the  matter  was  undecided, 
added :  “We  certainly  do  not  want  the 
property  if  we  cannot  have  the  good 
will  of  the  people.” 


Steam-Locomotive  Builder 
Predicts  Electrification 

HILE  insisting  that  the  steam 
locomotive  has  still  a  growing 
task  to  meet  and  will  be  in  full  service 
fifty  years  hence.  Samuel  M.  Vauclain, 
chairman  of  the  board  of  the  Baldwin 
Locomotive  Works,  made  a  prediction 
before  members  of  the  American  Rail 
way  .Association  in  .Atlantic  City  on 
June  24  that  the  electric  operation  of 
railroads  from  Boston  to  Washington 
was  sure  to  be  realized. 

‘“Since  approximately  40  per  cent  of 
the  population  of  the  United  States  is 
east  of  the  .Alleghany  Mountains,  1  can 
see  no  reason  why  such  electric  opera¬ 
tion  would  not  be  more  economical  and 
satisfactory  than  steam.”  he  said. 
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World  Power  Conference 


THE  second  World  Power  Conference  was  held  in  Berlin, 
June  16-25.  It  was  inaugurated  by  a  reception  in  the 
Reichstag  Building  (above)  and  consisted  of  a  discussion  of 
400  papers  from  all  countries  in  the  Kroll  Opera  House 
(below).  A  special  report  of  the  conference  is  presented 
in  this  issue  of  Electrical  World. 


EDITORIALS 

LAV. W. MORROW 
Editor 


The  World  Power  Conference— 

A  Disarmament  Treaty 

THK  Berlin  World  Power  Conference  is  over. 

It  was  a  success  from  the  rise  of  the  curtain 
until  the  last  inspection  trip  was  completed.  It 
has  become  a  powerful  international  agency  and 
is  welcomed  to  a  seat  near  the  throne  of  each 
government  represented. 

To  what  ends  may  it  be  developed?  It  will  be 
accepteil  as  a  means  to  exchange  knowledge  on  the 
technical  and  economic  aspects  of  work!  power 
supply,  but  it  has  far  greater  tasks  and  obliga¬ 
tions.  Law,  religion  and  philosophy  throughout 
history  have  attempted  to  combat  the  ills,  arising 
from  the  (.lisharmonies  of  human  beings.  They 
have  attempted  to  cure  the  maladies  that  mar 
human  existence.  A  measure  of  success  has  been 
met  in  meeting  physical  ills  and  setting  up  gov¬ 
ernmental  institutions,  but  times  have  changed 
and  conditions  are  more  complex. 

The  modern  world  is  in  the  clutches  of  science 
and  scientific  applications.  It  works  as  a  mecha¬ 
nism  does,  with  human  capacity  multiplied  many 
times  by  power  and  human  efforts  co-ordinated  by 
forces  that  call  for  mass  production  and  a  machine 
age.  Science  has  given  man-power  heretofore 
undreamed  of  and  almost  uncontrollable.  Can 
science  cure  the  ills  of  the  modern  civilization  it 
nurtures  and  will  it  join  with  religion,  law  and 
Phil  osophy  for  this  humanitarian  purpose? 

Science  and  its  applications  call  for  the  abandon¬ 
ment  of  much  that  is  habitual  and  traditional 
and  create  a  revolution  in  the  mode  of  education, 
of  business  and  of  labor.  Can  the  scientists  and 
engineers  redress  the  disharmonies  they  create 
and  can  they  bring  about  the  improvement  and 
solidarity  of  mankind? 

Striking  hard  at  this  thought,  is  not  the  World 
Power  Conference  a  most  vital  agency  to  consider 


these  broad  and  humanitarian  questions  that  so 
liisturbingly  confront  the  nations  of  the  world? 
In  the  program  at  the  conference,  in  addresses 
presented  and  in  personal  and  group  contacts  a 
strong  feeling  of  obligation  to  civilization  was 
manifest.  Beyond  doubt  those  in  charge  of  the 
conference  in  all  countries  feel  the  necessity  for 
a  discussion  of  the  social  aspects  of  power  supply 
and  use.  Beyond  a  doubt  they  feel  that  the  World 
Power  Conference  should  become  an  agency  tt) 
help  bring  about  international  wellbeing  and 
should  adopt  a  policy  and  a  program  for  the  im¬ 
provement  of  civilization  in  each  nation.  This  is 
the  hopeful  aspect  and  the  dominant  possibility  of 
world  power  conferences.  "Ihey  should  help 
harness  and  control  science  for  the  benefit  c>f 
mankind. 


Duplexing  Possibilities 
with  Electric  Furnaces 

HL  “duplex”  process  for  the  continuous  pro¬ 
duction  of  malleable-iron  castings  is  gaining 
ground.  It  is  economical  because  it  eliminates 
the  inherent  slowness  of  batch  operation  which  I 

cupola  melting  imposes.  An  electric  furnace 
which  can  melt  down  only  three  tons  of  cold  metal  i 

can  hold  twelve  to  thirteen  tons  of  melted  iron 
and  can  raise  the  heat  if  desired.  duplex  instal¬ 
lation,  consisting  of  cupolas  to  make  the  initial 
melt  and  electric  furnaces  to  take  the  cupola 
batches  and  refine  them  and  then  to  make  as  fre¬ 
quent  pours  as  are  necessary  for  continuous 
production  of  castings,  is  thus  an  almost  ideal 
production  unit. 

The  maximum  capacity  of  the  electric  furnace 
as  a  refining  medium  can  be  utilized,  leaving  the  ^ 

rather  crude  job  of  the  initial  melt  to  the  cupola  «)r 
to  the  blast  furnace,  to  be  used  in  steel  as  in  malle- 


Jmu-  28.  1 0.^(1— VA.F.CTRICAL  WORLD 


13.19 


able-iron  casting.  The  trouble  is  that  very  few 
steel  foundries  have  an  output  large  enough  to 
permit  consideration  of  continuous  production 
economy  to  enter  the  picture. 

It  would  be  unjustified  to  say  that  the  produc¬ 
tion  of  electric  steel  castings  is  small  because  the 
price  of  them  is  high.  As  a  matter  of  fact,  the 
production  is  really  large  considering  the  newness 
of  the  art.  But  there  still  remains  untouched  a 
vast  field  in  which  alloy  steel  castings  with  defi¬ 
nite  properties  of  tensile  and  compressive 
strength,  of  rust  and  heat  resistance  and  of  ap¬ 
pearance  might  be  used.  This  field  will  not  be 
Invaded  in  force  until  the  foundries  make  full  use 
of  the  electric  furnace  as  a  component  part  in 
duplexing  and  similar  processes,  thus  profiting 
from  the  continuous  straight-line  production 
schedule  that  has  lowered  costs  in  so  many  other 
industries. 


No  Money  for 
Municipal  Distribution 

SINCI'  the  city  of  San  Francisco  completed  its 
municipal  power  plant  in  connection  with  the 
Hetch  Hetchy  domestic  water  supply,  five  years 
ago,  there  has  been  a  constant  clamor  for  the 
city  to  buy  out  the  two  existing  private  systems 
and  go  itself  into  the  retail  electricity  business. 
At  the  time  the  city’s  plant  was  completed  it  had 
no  means  of  disposing  of  its  power  and  as  an 
expedient  contracted  to  sell  energy  to  one  of  the 
private  companies.  Since  that  time  the  city  has 
been  receiving  approximately  $2,000,000  a  year 
for  its  power,  which  has  gone  to  redeem  bonds 
and  reduce  the  tax  rate.  In  the  meantime  the  city 
authorized  the  Railroad  Commission  to  make  a 
valuation  of  the  two  existing  private  distribution 
systems.  The  commission’s  figures  for  the  two 
were  $68,1  15,000,  but  the  city  engineer  wisely 
points  out  that  it  will  take  $85,000,000  instead 
to  put  the  city  into  the  power  business. 

As  an  outgrowth  of  all  this  San  Francisco  finds 
itself  in  a  peculiar  predicament.  There  is  a  margin 
of  only  $89,000,000  left  in  its  bonding  limit,  and 
if  $85,000,000  of  power  bonds  were  voted  there 
would  be  no  money  left  for  the  many  civic  enter¬ 


prises  needed.  Moreover,  the  city  is  talking  of 
spending  fifteen  to  twenty-five  millions  to  buy  out 
the  competing  privately  owned  street-car  system. 
If  a  bond  election  is  not  held,  the  city  will 
show  bad  faith  in  the  valuation  proceedings  and 
will  have  to  defray  the  cost  of  the  valuation, 
which  was  some  $500,000.  In  an  effort  to  find  a 
way  out  and  to  save  the  $500,000,  the  Board  of 
Supervisors  has  authorized  placing  a  $68,1  15,000 
bond  issue  before  the  voters  at  the  August  primary 
election.  The  board  frankly  admits  that  this 
amount  is  insufficient  to  set  up  a  municipal  dis¬ 
tribution  system,  but  it  does  not  have  the  temerity 
to  ask  the  full  $85,000,000. 

The  larger  bond  issue  would  undoubtedly  fail, 
as  will  likely  the  smaller  one  also.  What  the  next 
move  will  be  no  one  knows.  If  the  city  did  take 
over  its  distribution  system  it  would  gain  nothing: 
it  would  simply  replace  private  capital  with  its 
own  credit  and  reduce  its  bonding  limit  to  the 
point  where  civic  stagnation  would  set  in.  The  wise 
thing  for  the  city  to  do,  of  course,  is  to  let  the 
bond  issue  fail  and  then  devote  its  attention  to 
city  government  and  let  private  capital  operate 
specialized  industry. 


A  Psychological  Problem 
Confronts  Engineers 

ACCORDING  to  experience  in  the  electric 
service  field,  people  are  becoming  more 
sensitive  to  noise  and  are  exacting  requirements 
not  formerly  Imposed.  Possibly  it  is  the  nervous 
reaction  caused  by  the  present  business  pace.  Pos¬ 
sibly  it  is  the  combined  effect  of  more  congested 
living  conditions,  increased  traffic  noises  and  an 
indifferent  use  of  loudspeakers. 

In  any  event  there  is  a  noticeable  resentment 
against  any  new  sources  of  noise.  Utilities  are 
observing  this  trend  wherever  the  vibrations  of 
electrical  equipment  or  ventilating  equipment 
occur  in  proximity  to  residences.  The  lamina¬ 
tion  or  ventilation  hums  of  substations  may  not 
be  offensive  where  residences  have  grown  up 
around  the  installations,  but  they  seem  to  be  un¬ 
bearable  to  some  persons  when  new  substations 
are  installed  In  their  neighborhood. 
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Extreme  precautions  have  been  taken  by  some 
companies  to  prevent  the  spread  of  these  noises 
by  installing  isolated  foundations,  avoiding  win¬ 
dows,  venting  exhaust  air  above  the  elevation  of 
surrounding  buildings,  etc.  When  it  comes  to  out¬ 
door  installations,  made  chiefly  to  minimize  in¬ 
vestment  and  thus  keep  down  rates  of  energy,  the 
problem  has  been  more  difficult  because  of  absence 
of  inclosures.  In  desperation  utilities  have  speci¬ 
fied  elimination  of  noise  in  their  purchase  requisi¬ 
tions  and  some  improvements  have  been  made. 
But  manufacturers  claim  that  complete  eli  nination 
of  noise  will  make  the  price  of  equipment 
prohibitive. 

Considering  the  noise  emanating  from  any  one 
of  the  variety  of  sources  now  existent,  the  hum  of 
electrical  equipment  seems  almost  insignificant. 
But  noise  sensitivity  will  increase  rather  than  de¬ 
crease  and  manufacturers  will  be  forced  to  take 
all  reasonable  precautions  to  avoid  objectionable 
vibrations.  In  developing  preventive  or  reme¬ 
dial  measures,  existing  psychological  studies  of 
noise  audibility  can  be  drawn  upon.  The  instru¬ 
ments  developed  by  the  Bell  Telephone  Labora¬ 
tories  for  analyzing  the  quality  and  quantity  of 
complex  vibrations  should  be  very  helpful  in  de¬ 
tecting  the  sources  of  irritating  noises. 

It  is  a  tribute  to  utilities’  consideration  of  public 
attitude  that  they  are  jointly  analyzing  the  solu¬ 
tion  of  this  problem.  Methods  used  to  stifle  noise 
from  different  ,  equipment  should  be  widely 
disseminated. 


Possibilities  of  Grid  System 
in  America 

HE  establishment  of  the  “grid  system”  in 
England  is  attracting  world-wide  attention. 
The  present  scheme  does  not  involve  the  purchase 
of  either  generating  stations  or  local  distribution 
systems.  In  essence,  the  grid  will  serve  only  as  a 
middleman,  receiving  electrical  power  from  vari¬ 
ous  sources  at  stated  rates,  and  wholesaling  this 
power  to  distributing  agencies  at  an  advance  in 
price  to  cover  the  costs  of  transmission  and 
administration. 

Since  provision  is  made  for  receiving  and 
marketing  dump  or  by-product  power,  the  question 


arises  whether  this  plan  can  be  applied  in  the 
L  nited  States  to  supplement  existing  intersystem 
ties.  One  of  the  nearest  approaches  to  the  English 
grid  system  is  the  Connecticut  Valley  Power 
Exchange. 

Some  public  utility  executives  may  feel  that 
all  commercial  possibilities  of  this  sort  have 
already  been  thoroughly  analyzed  and  developed. 
Yet  one  hears  of  blast-furnace  plants  with  waste 
gas,  cement  mills  with  waste  heat  and  coke  ovens 
with  waste  braise  which  are  not  being  utilized  at 
the  moment. 

Some  will  hold  that  the  acceptance  of  by-prod¬ 
uct  power  by  a  transmission  system  does  not  re¬ 
lieve  the  generating  plant  of  the  necessity  to 
provide  equipment  to  meet  the  system  peak  when 
no  by-product  power  is  available.  This  is  gener¬ 
ally  true  if  such  by-product  power  is  available 
from  one  or  two  sources  only.  However,  if  this 
is  available  from  many  sources,  and  if  the  firms 
that  supply  such  excess  power  may  at  other  times 
absorb  power  from  the  transmission  system,  the 
natural  diversity  which  normally  distributes  de¬ 
mands  with  an  industrial  load  will  come  into  play 
and  will  equalize  supply  and  demand  of  this  ex¬ 
cess  power. 

Prices  paid  for  power  supplied  to,  and  taken 
from,  the  transmission  system  can  be  adjusted  so 
that  a  profit  may  be  made  by  the  utility  above  the 
costs  of  furnishing  the  interconnecting  transmis¬ 
sion  services. 

Th  is  class  of  service  could  be  furnished  in  many, 
cases  at  little  additional  cost,  for  high-voltage  dis¬ 
tribution  systems  are  generally  found  in  the  indus¬ 
trial  districts  of  most  cities.  Excess  by-product 
power  from  process  steam  in  certain  industries, 
from  waste  heat  in  others  and  from  wastes  or  low- 
grade  fuel  would  constitute  the  main  sources  of 
supply.  This  energy  would  be  available  on  all 
working  days,  when,  in  general,  power  loads  are 
heavy.  On  Sundays  and  holidays  the  by-product 
power  furnished  to  the  system  would  be  small,  but 
loads  would  also  be  small.  Hence  such  additions 
to  a  system  should  not  disturb  the  present  generat¬ 
ing  plant. 

In  view  of  the  tendency  of  large  users  of  elec¬ 
tricity  to  consider  the  generation  of  their  own 
power,  this  plan  might  well  be  given  close  study 
in  highly  industrialized  areas. 
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Berlin  Conference 


Stimulating 


Nearly  400  papers  presented  at  World 
Power  Conference.  Engineering,  eco¬ 
nomic,  administrative  and  social 
aspects  of  power  supply  discussed.  In¬ 
ternational  rationalization  proposed 


By  L,  W.  W.  MORROW 

Editor  Electrical  World 


Hy  Sf'Ciiol  Cable  to  Ei.kctkicai.  Wori.d 

TI\AVKI.-WEAI\^"  (lelojjatos  to  tlie  World  Power 
Conference  in  Berlin  on  June  16-25  arrived  with 
j^reat  ex])ectations.  These  were  more  than  met. 
'I'he  projjram  tit  the  conference,  the  Hindenhurg  recej)- 
tion  in  the  Reichstag  Building,  the  gala  dinner,  with 
Ambassador  Sackett  as  an  honor  guest  and  s])eaker.  and 
the  lavish  entertainment  and  hospitality  of  Berliners 
showered  the  visitors  with  mental  and  physical  pleasures. 

A  veritable  tower  of  Babel  existed  at  the  Hotel  Adlon 
bead(iuarters,  but  the  200  visitors  from  the  United  .States 
united  with  British  Empire  delegates  to  give  an  English 
language  flavor  to  the  pot  pourri.  Power  si)ecialists. 
utility  executives,  ])oliticians. 
jniblicists.  rejiorters.  econo¬ 
mists  and  ])rofessors  from  all 
f>arts  of  the  world  mingled 
together  to  exchange  knowl¬ 
edge  a  n  d  get  acquainted. 

The  cause  of  jxiwer  in  all  its 
sTKial.  economic  and  tech¬ 
nical  aspects  was  advanced 
marvelously  under  the  stimuli 
derived  from  the  meeting. 

'Pruly  the  world  is  becoming 
])«)wer  minded  and  the 
W(jrld  Power  Conference  is 
established  as  a  ])otent  agen¬ 
cy  for  establishing  interna¬ 


tional  rationalization  in  power  activities.  Tt  may  well 
become  a  centri])etal  force  to  bind  nations  together  in 
triendshi])  and  comity.  The  program  afforded  ample 
evidence  that  science,  the  youngest  child  of  knowledge, 
has  begun  to  investigate  the  great  problems  affecting 
humanity. 

It  is  im]>ossible  to  report  the  conference  in  a  brief 
account.  More  than  400  jiapers  in  many  languages  were 
])rei)ared  for  the  technical  meetings,  including  57  by 
American  authors.  At  least  a  dozen  general  a<ldresses 
were  given  on  to])ics  ranging  from  pure  science  to  inter- 
nati(tnal  frienflshi])s.  The  34  sections  of  the  conference 
met  in  three  or  four  parallel  sessions  each  day  to  hear 
the  summary  of  the  formal  ])a])ers  and  to  discuss  them. 

,^n  unusually  effective  ar¬ 
rangement  of  head.sets  and 
radio  systems  itermitted  the 
discussion  t(j  be  heard  in  any 
of  three  languages.  4'he  rec¬ 
ord  of  the  conference  will 
till  one  or  more  large  vol 
times  and  will  be  available  in 
a  few  months. 

The  whole  world  has  be¬ 
come  interested  in  ])ower.  It 
has  felt  the  need  for  co-o])er- 
ation  and  the  interchange  of 
knowledge  about  the  techni- 
ciil.  economic,  .SLX'ial  and  busi¬ 
ness  as^iects  of  ])ower.  These 
•are  the  reasons  for  the  World 
I’ower  Conferences. 


Benson 
3.0(X)-lb.  pressure 
steam  generator 
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as  honorary  president  and  Dr.  Edward  Tissot  as  chair¬ 
man.  It  began  with  a  rece])tion  in  the  Reichstag  Building 
on  the  evening  of  June  14,  where  delegates  from  all 
nations  were  welcomed  to  Germany.  S|X‘cial  topical 
meetings  were  held  during  the  morning  and  evening  of 
meeting  days  and  the  climax  was  a  dinner  on  June  18.  at 
which  addresses  were  given  l)y  men  with  international 
rejnitations.  The  United  States  was  represented  by  about 
200  at  the  conference  and  contributed  greatly  to  the 

program.  The  work 
of  the  .American 
committee,  with  O. 
U.  Merrill  as  chair¬ 
man,  prove<l  that  a 
permanent  organiza¬ 
tion  was  warranted 
and  welcome. 

The  program  of 
the  conference  con- 
taint (1  38  formal 

])apers  on  economic, 
technical  and  social 
as])ects  of  ])Ower, 
and  of  these  57  were 
contributed  by  the 
United  States.  In 
addition  scientific 
and  et'onomic  ad¬ 
dresses  were  given 
by  leading  interna¬ 
tional  scientists  such 
as  Dr.  Einstein. 
Professor  EMdington 
and  Dr.  Oliven.  'I'o 
these  must  he  a<lded 
the  significant  dis¬ 
cussions  by  .Amhas- 
.sador  Sackett  and 
other  international 
jiolitical  figures. 

The  conference 
was  divided  into  34 
.sections,  with  jiarallel  meetings  for  the  «li.scussi«»n  of  the 
formal  jiapers.  only  a  summary  of  which  were  presented. 
'I'he  discus.sions  at  the  meetings  were  prejiared  in  advance, 
limited  to  50  words  each  and  given  in  three  languages.  .As 
a  result  the  discussions  amounted  to  very  little.  The  heart 
of  the  conference  lies  in  the  formal  pa|)ers.  and  these 
will  he  published  and  made  available  soon.  The  conclu¬ 
sion  is  inevitable  that  the  number  of  ])aj)ers  was  too  large 
and  the  harriers  of  language  too  great  to  e.xjxct  much 
informal  discussion  at  the  technical  meetings.  This 
handicap  was  overcome  by  the  use  of  informal  group 
meetings  of  interested  specialists  and  by  the  ]>ersonal 
contacts  made  ix)ssihle  by  the  conference. 

.A  feature  was  an  address  by  Dr.  E'instein  cm  the  sig¬ 
nificance  of  his  iKwv  field  theory  in  relation  to  existing 
concei)ts  of  .space  and  time. 

Professor  Einstein  traced  the  develojnnent  f>f  ideas 
about  gefjinetry  and  sjiace.  He  stated  that  it  is  illogical 
to  rely  u|M)n  the  senses  and  their  reaction  for  building  u]> 
a  theory  of  the  ])hysics  of  the  universe,  yet  grante<l  that 
since  men  are  human  all  theories  must  he  based  in  some 
degree  ujxm  sense  e.'cperiences  in  the  early  days.  The 
finite  world  of  .solid  bodies  foriuecl  the  basis  of  the  first 
attem])t  to  reduce  sense  ex])eriences  to  a  logical  system. 


Science  has  no  boundaries  to  its  interests  and  its 
a])plication.s  and  the  scientists  and  engineers  must  know 
what  all  the  world  is  doing  and  thinking.  New  ideas, 
new  methods  and  more  naxlern  ]X)ints  of  view  must  he 
assimilated  as  rapidly  as  jxjssihle.  Barriers  of  language, 
national  jxsychology  and  the  absence  of  ])er.sonal  contacts 
must  not  close  the  lxx)ks  of  knowledge  to  engineers  and 
scientists.  Through  the  common  interest  in  the  develo])- 
menl  of  i)Ower  the  world  is  one  countrv. 


The  100.000-hp. 
development  on 
the  River  Inn  in 
Bavaria  is  a  part 
of  a  planned  pro¬ 
gram  for  national 
power  develop¬ 
ment 


Ewinfj  (inllotroit 


Leaders  in  international  ])ower  <levelopment  had  this 
conception  when  the  first  World  Power  Conference  was 
held  in  London  in  P)24.  Since  that  date  various  limited 
as])ects  of  the  international  ix)wer  problems  have  been 
discussed  at  sectional  meetings;  at  Basle  in  1926  water 
|X)wer  was  discussed,  at  London  in  1928  fuel  i)rohlems 
were  di.scussed,  at  Barcelona  in  1929  water  ]X)wer  was 
iliscussed,  at  Tokio  in  1929  general  ]X)wer  problems  were 
<liscussed.  The  initial  movement  of  1923  has  found  a 
worldwide  welcome,  and  the  secojid  ])lenary  conference 
in  Berlin  was  the  culmination  of  years  of  growth  and  in¬ 
dicated  the  value  and  scoi)e  of  an  international  ])ower 
tvmference.  It  showed  that  the  world  is  trying  to  get  an 
adexjuate  and  economical  ]x>wer  suj^ply.  It  is  trying  to 
economize,  it  mu.st  get  the  maximum  out  of  each  pound 
of  coal,  each  gallon  of  oil  and  each  droj)  of  water,  it 
must  use  capital  wisely  and  reduce  operating  e.xpenses 
and.  beyond  this,  it  must  so  bend  its  civilization,  based  on 
]x»wer  use  and  the  use  of  machines,  that  human  welfare 
will  he  attained  and  the  world  he  made  a  better  place  to 
live  in.  This  is  the  background  for  the  ])rogram  i)re- 
sented  at  Berlin. 

The  Berlin  conference  was  under  the  sjxmsorship  of 
President  von  Hindenhurg.  with  Dr.  Oskar  von  Miller 


World  Power  Topical  Program 


Monday,  June  16 

Klectricity  in  the  I  Iciuseliokl  and  in 
I  AKriculturc. 

The  I’nKluctinn,  Preparation  aiul 
'  Use  of  Solid  Fuel>. 

Problems  Relating  to  Water  Rights. 
Address  by  Dr.  .\lfx‘rt  Hinstein. 
Tuesday,  June  17 

Klectricity  in  the  Crafts  and  ln<lus- 
try. 

I  Kuel,  Power  and  Heat  Kconomics  in 

Individual  Countries, 
i  Research  Work. 

I  Address  by  I  )r.  Serruys  on  Ration- 

{  alization. 

i  \\ Orld  Problems  (»f  Power  Supply. 

Standardization  Problems  and  the 
Rationalization  of  Statistic,-*. 
Kducation. 

I  Wednesday,  June  18 

d'hree  Dimensional  T.oad  Mmlels 
I  and  Current  Rates. 

Kconomic  Problems  of  Iligh-Teni- 
IK-rature  Distillation. 

^  F’ower  Supply  on  Ships. 

Has  Markets. 

I'  Power  Supply  in  Individual  Coun- 

I  tries. 

Mechanical  Transmission  of  Power 
on  W-hicles  and  in  I'actories. 


.Address  by  Ambassaflor  Sackett, 
"The  .American  Hour.” 

•Address  by  H.  F.  Bain.  "Place  t)f 
Minerals  in  a  Power-Sustained 
World." 

Official  World  Power  Conference 
banquet. 

Thursday,  June  19 

Construction  and  Operation  of 
Karge  Industrial  Power  Plants. 

•Automobiles  and  •Aircraft  Kngines^ 

Construction  of  Large  Pdectrical 
Machinery. 

Legislation  and  Public  Contml  of 
(ias*and  Klectricity  Supply. 

Production  of  Xatural  and  .Syn¬ 
thetic  (^ils  and  Properties  of  Mot(*r 
Fuels. 

Address  by  Dr.  Oliven,  "Kuropas 
(irosskraft-linien.” 

Friday,  June  20 

C»>-operation  of  Power-Pro<lucing 
Plants. 

Steam  and  Electric  Railways. 

The  Italian  Hour. 

Saturday,  June  21 

The  Transmission  and  I'low  of 
Knergy  in  Xetworks. 


Stationary  Internal  Combustion 
Kngines. 

Dams. 

Monday,  June  23 

Steam  Turbines,  Gas  Turbines  and 
Reciprocating  Kngines. 

Rationalization  of  World  Power 
Problems. 

Kconomic  Problems  (»f  Power 
Storage. 

Karthing,  Lightning  F’rotection  and 
Co-ordination. 

.Address  by  .\.  S.  Kddington, 
“.Subatomic  Energy." 

Tuesday,  June  24 

Costs  and  Efficiencies  from  Con¬ 
sumers’  \’iewiK)int. 

Fioilers  and  F'urnaces. 

Water-Power  Industry  in  Individ¬ 
ual  Countries. 

Power  and  Civilization. 

Wednesday,  June  25 

Combine<l  Heat  and  Power  Supi>ly 
I’lants. 

Switchgear.  Including  Remote  aiirl 
Supervisory  Control. 


riu-  Greeks  tliouj>[ht  in  terms  of  the  relative  ]>osition  of 
.solid  bodies  and  built  their  mathematics  ui)on  a  few  ele¬ 
ments  such  as  the  |K)int.  the  ])lane,  the  line,  anti  distance, 
riiey  dealt  with  solid  objects  and  their  relative  positions. 
'I'o  Descartes  is  jjiven  credit  for  first  introducing  the 
idea  of  continuous  space,  and  this  adtled  to  Xew'ton’s 
mechanics  to  make  a  fairly  complete  conception  of 
(.'artesian  space. 

Space  the  only  reality 

Space  became  a  physical  reality.  Xext  came  studies 
of  light  and  the  introtluction  of  the  concept  of  ether,  and 
to  this  was  added  the  destroying  intluence  of  the  Fara- 
day-Ma.xwell  electromagnetic  field  theory.  These  fields 
c<»uld  not  he  included  in  the  Xewtonian  conception  of 
lionderahle  matter  and  ixmderahle  ether.  In  a  final  sum¬ 
ming  u])  of  the  develoiiment  of  ideas  of  s])ace  and  time 
Professor  h'.instein  showed  how  the  special  theory  of 
relativity  established  the  fact  that  space  and  time  must 
he  united  in  a  single  four  dimensional  continuum  and  that 
reality  did  not  conform  with  the  concei)tion  of  simultan- 
eoits  events.  Xo  absolute  character  can  he  ascribed  to 
speed,  to  acceleration  or  to  the  idea  of  an  inertial  system 
in  nature.  The  complete  relativity  theory  must  embrace  all 
Gaussian  co-ordinate  systems  iti  a  four  dimensional  space. 
Space  loses  its  absolute  character.  It  is  changeable  and 
can  he  intluenced  and  is  analogous  in  structure  to  the 
electromagnetic  field.  The  last  hit  of  substance  has 
been  taken  from  the  conception  of  the  ether. 

'The  latest  comment  of  Albert  Einstein  on  relativity- 
may  he  summarized  in  the  cpiotation,  "Taken  together  we 
can  say  symbolically  that  space  brought  to  light  by  mate¬ 
rial  iKulies  and  raised  to  scientific  reality  by  Xewton  in 
the  last  few  decades  has  swallowed  up  ether  and  time 


and  is  about  to  swallow  up  field  theory  and  coijm.scular 
theory  as  well  so  that  it  will  remain  as  the  only  theory 
repre.senting  reality.” 

Professor  Eddington 

Another  sjilendid  address  was  given  by  Prof.  .A.  S. 
Eddington,  on  subatomic  energy.  He  gave  little  promise 
of  the  practical  application  of  this  energy  and  outlined 
the  several  theories  extant  as  regards  the  make-up  of 
matter  and  energy.  He  .said: 

".An  Eldorado  of  limitless  energy  exists  could  man 
but  unlock  it  from  the  univer.se.  'There  is  enough  energy 
in  a  dro])  of  water  to  furnish  2(K)  hp.  for  a  year  and  the 
energy  in  each  particle  of  matter  is  of  the  same  com- 
])arahle  magnitude.  Einstein  has  shown  how  to  calculate 
the  energy,  but  no  one  has  yet  gained  the  ])ower  to 
relea.se  it  or  to  control  it.  Hut  in  the  univer.se  of  the 
stars  subatomic  energy  is  released,  else  it  would  long  ago 
have  become  cold  and  sterile.  Subatomic  energy  may  lie 
released  l)y  an  actual  destruction  of  matter,  and  this 
theory  involves  the  death  of  electrons  and  i^rotons 
through  collisions  and  orbital  excitations.  Another  the¬ 
ory  is  that  subatomic  energy  is  released  through  the 
transmutation  of  the  elements.  'The  units  within  the 
atom  may  he  rearranged  to  release  energy.  Xone  of 
these  radioactive  pnK'esses  yields  energy  sufficient  for 
practical  purposes.  There  is  no  exact  knowledge  to  de¬ 
cide  l)etween  the  annihilation  and  the  transmutation  the¬ 
ory  of  atomic  energy  release.” 

It  appears  to  Professor  Eddington  that  ajipreciahle 
(|uantities  of  energy  could  he  released  if  it  were  jiossible 
to  heat  matter  to  upward  of  40,(XX).000  deg.  (Celsius). 
Matter  seems  to  hav-e  a  critical  energy  boiling  ])oint.  so 
to  speak.  'I'liis  would  be  a  crude  way  of  releasing  sub- 


1324 


ELECTRICAL  WORLD— /»hc  28.1930 


atomic  energy,  but  already  Dr.  Kapitza  has  secured  en¬ 
ergy  concentrations  corresponding  to  1 ,000.(XX).0(X)  deg. 
at  the  Cavendish  Laboratory,  But  a  study  of  cosmic 
••adiation  and  the  anniliilation  theory  of  subatomic  en¬ 
ergy  leads  to  cold  instead  of  to  heat.  This  ])henomena 
of  interstellar  sj^ace  must  occur  at  a  temperature  below 
that  of  licpiid  hydrogen.  Then  the  riddle  is  still  unsolved, 
riiere  are  many  clues,  hut  all  are  inconclusive.  Subatomic 
energy  is  in  the  fog-hound  frontier  of  knowledge  only. 

Ambassador  Sackett 

.Ambassador  l*'rederic  Al.  Sackett  in  his  address  an¬ 
alyzed  certain  of  the  factors  which  give  heart  to  the 
agitators  for  government  ownershi])  and  oj^eration  of 
utility  businesses.  He  esi)ecially  emphasized  the  un¬ 
usually  high  ratio  of  tlelivered  cost  to  ])roduction  cost 
♦)f  electric  energy : 

“To  state  the  ])oint  concisely,  T  know  of  no  other 
manufacturing  industry  where  the  sale  price  of  the  ])rod- 
uct  to  the  great  mass  of  consumers  is  fifteen  times  the 
actual  cost  of  production 
of  the  article  sold.  Aly 
purpose  is  sharply  t<i  <le- 
tine  a  weakness  that  calls 
for  the  keenest  thought 
in  your  deliberations. 

Until  the  j^ower  business 
is  hrotight  in  line  with 
other  industries  in  the 
relationshij:)  of  its  cost  of 
production  to  the  jirice 
])aid  by  the  consumer  for 
the  product,  there  can  he 
little  justification  for 
thinking  that  this  great 
]>ower  industry  is  rapidly 
apjtroaching  perfection.” 

(See  also  page  1237, 

h'  I.  E  C  T  R  I  C  .\  L  O  R  L 1)  , 

June  21.  1930.) 

Prof.  Robert  Sibley 

The  history  and  prob¬ 
lems  of  power  develo])- 
ment  in  the  most  com- 
j)letely  electrified  farm 
and  home  di.strict  in  the 
world,  California,  w.as 
brought  out  in  a  thor- 
i aighly  comprehensive  ] )a- 
l)er  by  ITof.  Robert 
Sibley.  Predicating  his 
remarks  uj^on  a  brief  in¬ 
ternational  survey  of 
power  ])roduction  i  n 
which  the  combined  kilo¬ 
watt-hour  outjnit  of  the 
United  States  and  Can¬ 
ada  balance  that  of  the  rest  of  the  world,  the  author 
otitlined  the  engineering  jwohlems  involved  in  the  Cali¬ 
fornia  develo])ment.  Chief  among  these  were  the  record- 
breaking  distances,  of  250  to  .300  miles,  over  which,  in 
some  cases,  it  was  neces.sary  to  transmit  jxnver  at  voltages 
u])  to  220,000,  and  an  area  only  20  ])er  cent  smaller  than 
Cermany.  California’s  topography  and  isolation  created 
not  only  physical  difficulties,  hut  also  financial  problems. 


the  latter  having  been  solved  to  a  large  extent  by  customer 
ownership  of  stiKks. 

It  was  shown  how  the  solution  of  these  problems 
influenced  the  consumption  of  ]X)wer  in  industry,  agri¬ 
culture  and  the  home,  the  ]dentiful  su])ply  leading  to  new 
uses  in  the  canning  of  fruit,  on  the  farm,  and  in  <lomestic 
application.  .As  a  result,  the  use  of  electricity  in  Cali¬ 
fornia  is  the  highest  jx-r  capita  of  any  community  of 
equal  area. 

Dr.  H.  Foster  Bain 

According  to  Dr.  H.  Foster  Bain,  neither  slaves  nor 
animals  could  ever  have  made  possible  our  mo<lern  life. 
To  accomjdish  this  man  needed  power  that  did  not  com¬ 
pete  with  him  for  food,  which  could  lx  had  in  quantity 
and  which  could  he  concentrated  in  large  units  and 
directed  effectively.  E,x|xriment  and  effort  directed 
to  harnessing  wind  and  water  were  measurably  successful, 
hut  |xjwer  as  needed  was  only  found  when  man 
conquered  the  mineral  kingdom  of  nature.  Coal 

and  its  coworker,  petro¬ 
leum,  make  modern 
traiEsportation,  power  and 
ojinmunication  ptjssihle. 
I'he  (piantity  of  minerals 
used  in  the  w’orld  is  enor¬ 
mous.  For  example,  min¬ 
erals  make  up  52  per  cent 
of  the  freight  carried  by 
the  railways  of  North 
.America,  and  if  the  de¬ 
rived  products  are  added 
the  percentage  mounts  to 
more  than  70  per  cent. 
Immense  drafts  are  being 
made  on  the  world’s  su])- 
])ly  of  minerals.  .Since 
1900  more  have  been  used 
than  in  all  preceding  his¬ 
tory.  In  the  United  States 
the  per  capita  consump¬ 
tion  of  minerals  has  mul¬ 
tiplied  ten  times  in  forty 
years  and  this  per  ca])ita 
draft  on  raw  materials  is 
increasing  in  all  parts  of 
the  world. 

Mineral  exhaustion 
not  to  be  feared 

There  can  he  no  dis¬ 
pute  as  to  the  fact  that 
mineral  dejxjsits  are  ex¬ 
haustible,  hut  great  areas 
remain  alM>ut  which  geo¬ 
logical  knowledge  is 
missing  and  many  de]X)>- 
its  undoubtedly  will  he 
found  in  deeper  strata  than  now  e.xplored,  .so  that  no  pres¬ 
ent  danger  e.xists  as  to  e.xhaustion  of  mineral  re.sources. 
It  is  a  (|uestion  of  technology  and  price.  If  the  world 
wants  minerals  badly  enough  to  pay  for  them  they  will 
he  forthcoming.  Two  trends  ojxrate  to  relieve  pressure 
on  mines  for  new  metal  and  toward  stabilization  of 
price.  These  are  the  accumulation  of  stocks  in  use  of 
metals  reclaimahle  after  use,  and  the  ability  to  make 
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sulMtitution.'.  in  the  future.  Thc.se  two  trends  may 
operate  to  }>:ive  mankind  the  metals  needed  with  only 
stnall  additions  of  virijin  metal. 

Von  Hindenburg  expresses  world  view 

President  \’on  Himlenhurg  in  his  message  said:  “On 
its  foundation  the  world  |M)wer  conference  was  called 
the  ‘technical  League  of  Nations.’  and  nothing  is  indeed 
better  calculated  to  league  together  the  nations  f)f  the 
earth  than  a  mutual  endeavf)r  of  this  kincl  to  further  the 
common  weal.  Interchange  of  thought  promotes  mutual 
under>tandiug.  Moreover,  j)ractical  ])rogress  in  the  sphere 
to  which  your  conference  is  devoted  will  always  lead  to 
closer  relations  hetween  the  nations  hv  developing  the 
transport  of  ])ower  across  the  jxilitical  frontiers.  Engi¬ 
neering  is  about  to  exercise  greater  influence  than  ever 
upon  the  economic  life  of  the  peoples  and  to  establish 
a  closer  connection  than  ever  before  hetween  their  eco¬ 
nomic  .sy.stems.  ^'ou  as  the  leading  workers  in  engineer¬ 
ing,  .science  and  economy  will,  by  your  conference,  bring 
about  an  aj)preciative  co-operation  hetween  the  govern¬ 
ments  and  all  the  different  factors  of  public  life  and 
yourselves.  The  supply  of  power,  light  and  heat  in  every 
new  and  improved  form  will  prove  an  eflfective  means  of 
animating  economic  activity.  It  will  tend  to  reduce 
unemployment  and  thus  to  counteract  the  difilictilties  un- 
fler  which  the  economics  of  almost  all  ccnmtries  of  the 
world  are  at  present  laboring.’’ 

Some  high  lights  of  the  conference 

Power  problems  are  international  and  very  similar  in 
all  countries.  The  .stages  of  development  and  practices 
differ,  hut  the  fundamental  conditions  remain.  In  engi¬ 
neering  the  goal  .sought  is  the  greater  efficiency  in  the 
utilization  of  natural  resources.  It  is  apparent  that 
water-power  e<iuipment  promi.ses  little  for  the  future 
because  of  its  highly  developed  state,  hut  in  the  use  of 
fuel  and  oil  much  remains  to  he  done.  Both  Great 
Britain  and  Germany  are  e()ual  to  the  United  States  in 
theriual  efficiency  accomplishments  and  in  some  res])ects 
Germany  is  in  advance.  Low-grade  fuels  are  used  tu 
advantage,  high-pressure  and  high-temperature  installa¬ 
tions  are  used  and  technical  researches  are  well  advanced. 
Nothing  very  outstimding  was  brought  out  at  the  con¬ 
ference  in  the.se  respects,  hut  the  pai)ers  indicated  that 
progress  is  being  made  and  etjuipment  is  being  improved. 
Lightning  is  a  handicap  to  transmission  in  all  countries 
and  none  has  reached  .solutions  in  greater  jK'rfection 
than  tho.se  found  in  this  country. 

Kesearches  are  being  carried  on  everywhere  and  the 
|M>oled  knowledge  will  make  for  progress.  It  was  ap¬ 
parent  that  the  United  States  can  help  the  other  nations 
through  its  e.xperiences  with  the  use  of  large  generating 
units,  through  l«»ng-distance  transmission  line  c'Mistruction 
and  through  interconnection  operations.  Many  countries 
are  develo])ing  national  interconnected  |)ower  supplies 
similar  to  those  in  operation  in  this  country  and  they 
were  greatly  interested  in  construction  and  operating 
practices. 

In  the  economic  aspects  of  power  development  much 
intere.st  was  exhibited.  The  sale  and  use  of  power  to  all 
markets,  methods  to  reduce  co.sts,  methods  to  use  fuel  and 
hydro  resources  efficiently  and  even  methods  of  organiza¬ 
tion  and  finance  were  of  common  interest.  And  much 
difference  in  practice  and  o])inion  exists.  Italy.  Ger¬ 


many,  Great  Britain  and  Russia  each  applies  a  different 
economic  program  for  |)ower  development  and  each  is 
based  on  local  conditions.  Study  of  the  relative  prin¬ 
ciples  and  practices  may  lead  to  .some  international  ra¬ 
tionalization.  E(|ually  variable  are  the  economic  prin¬ 
ciples  applied  to  jxjwer  use  in  factories  and  industries. 
Rate  sy.stems  differ,  proposals  to  rent  modern  machinery 
were  made,  interconnection  of  industrial  plants  was  sug¬ 
gested — each  country  has  a  different  economic  ])icture  of 
the  machine  age  and  mass  production.  Of  these  the  ex¬ 
periment  of  Russia  in  forcing  a  man-made  economic 
structure  is  most  intere.sting. 

Administration  of  ])ower  supplies  afforded  an  interest¬ 
ing  contrast  hetween  countries.  Each  nation  recognizes  a 
public  intere.st  in  power  su])ply  and  has  reached  an  in¬ 
dividualistic  solution.  In  Russia  it  is  a  governmental 
function,  in  Great  Britain  the  Central  Electricity  Board 
.scheme  is  an  interesting  innovation  to  get  semi-govern¬ 
mental  control  and  ownership  into  a  complex  situation. 
In  Germany  both  the  government,  municipalities  and 
])rivate  enter])rise  are  joined  to  ])ower  supi)ly  in  matiy 
different  forms.  So  each  nation  is  trying  to  get  a  na¬ 
tional  power  supply  by  handling  its  own  conditions  on 
a  basis  that  will  get  results.  No  conclusions  can  he  made 
excej)!  that  all  work  out  to  get  results,  and  truly  rapid 
strides  are  being  made  in  all  industrial  countries.  Ap- 
parently  the  form  of  organization  and  the  internal  or¬ 
ganization  .set-up  are  non-essential  if  intelligent  leader- 
ship  is  had,  hut  in  a  few  years  it  should  be  ])ossible  to 
bring  about  some  degree  of  rationalization. 

Education  and  promotion  of  i)ower  use  is  another 
dominant  aspect  of  the  conference.  iCach  country  finds  it 
neees.sary  to  teach  the  public  about  electric  power  supply 
and  to  tell  of  its  effects  on  civilization,  h'ach  country  has 
a  marketing  problem  in  that  it  must  get  old  methods  and 
e(|uipment  discarded  and  new  methods  and  equipment 
used.  Many  of  these  countries  find  their  industries  in 
no  financial  condition  to  finance  these  changes;  in  others 
the  purchasing  ])ower  of  the  ])uhlic  is  very  small  and  so 
many  variables  occur  that  each  region  becomes  a  partiett- 
lar  problem  in  sales  .study  and  sales  promotion.  Remark¬ 
able  progress  is  being  made  and  the  conference  bore 
unmistakable  evidence  that  selling  now  ranks  with 
engineering. 

Power  has  sociological  bearing 

.\nd  beyond  the.se  j)roblems,  that  may  he  called  in¬ 
ternal  to  the  i)ower  industry,  there  came  a  note  of  vision 
and  breadth  very  encouraging  to  the  world.  Stress  was 
placed  upon  the  fact  that  beyond  the  mechanics  of  power 
supply,  tnachinery  use  and  mass  production  lie  .social 
problems  of  great  significance.  Cai)ital,  lahf)r  and  power 
are  now  the  big  three  that  must  ])ull  together  in  the 
world.  The  machine  age  must  he  built — yes,  hut  it  must 
he  so  con.structed  that  it  give  an  improved  civilization 
and  produce  a  ])ermanent  civilization  that  is  better  than 
those  recorded  in  history. 

The  conclusion  is  inevitable  that  the  W’orld  Power 
Conference  is  a  worth-while  international  effort.  It  deals 
with  tangibles,  with  economic,  engineering  and  s(x:ial 
problems  common  to  all  countries,  with  as.sets  that  each 
nation  needs  and  can  use.  It  is  a  big  meeting  and  it  must 
he  kept  broad  and  international  in  flavor  and  scope. 
'I'he  Berlin  conference  will  have  a  decided  influence  upon 
the  world,  and  those  res|Kmsihle  for  it  and  for  the 
program  presented  are  to  be  commended. 
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Engine  Efficiency  Based  onKw.Output 


Steam  Turbines  for  Power 


THE  steam  turbo-generator  domi¬ 
nates  in  electric  power  production. 
In  this  paper  Professor  Christie  has 
compiled  complete  data  on  present 
American  turbo-generator  practice. 
He  outlines  developments  and  indi¬ 
cates  trends.  Especially  noteworthy 
are  economic  data,  a  new  analysis  of 
reheating  and  a  method  for  rating 
turbine  casings.  Contributions  were 
made  to  the  paper  by  all  American 
turbine  manufacturers  except  thge 
General  Electric  Company,  one  of 
whose  engineers  presented  a  paper  on 
turbo-generators  to  the  World  Power 
Conference. 


TlfK  economic  basis  tor  the  application  of  steam 
turl lines  to  power  tjeneration  may  he  eitlier  rate  of 
growth  of  load,  first  cost,  operating  cost,  main- 
[  tcnance  cost,  high  thermal  efticiency,  reliability,  concen- 

I  tration  of  capacity,  size  of  unit  and  many  other  items 

I  inherent  in  this  power-generating  device. 

:  The  efficiency  of  a  given  type  and  size  of  turbine  is 

limited  by  com])etition.  'Phis  results  in  low  first  cost,  but 
not  maximnm  efficiency.  'I’he  trend  is  toward  units  of 

*lhised  OH  I'ol'cr  entitled  " HeoHoitiie  Coiisideriitious  hi  the  .//>- 
t'licatiun  of  Modern  Steaui  I'urhiHes  to  Poteer  Generatum,” 
World  Po7ocr  Confereiiee,  Herlhi,  June  Iti-25, 
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By  A.  G.  CHRISTIE* 

Johns  flopk’his  I ■  niversity 


large  capacity  l>ccau.sc  economies  may  lie  had.  space  fac- 
tors  refinced  and  large  power  loads  handled.  No  general 
rule  can  be  given  as  to  size  of  unit  for  a  jiarticular  jilant. 
'I'he  art  is  developing  rapidly,  loads  are  growing  and 
reliability  factors  changing — all  must  Ik-  evaluated  for  a 
given  .system. 

Turbines  are  now  generally  selected  on  the  kasis  of 
average  annual  use  factor  over  their  working  life.  Engi¬ 
neers  ])refer  to  use  no  sjiecial  machines  for  base  loads 
nr  for  ])eak  loads.  .Added  furnace  volume  is  believed  to 
be  the  cheapest  methcKl  for  carrying  jieak  loads  with 
added  capacity  in  tnrhines  or  the  use  of  high-jire.ssnre 
turbines  for  jieak  .service. 

The  amount  of  re.serve  capacity  for  a  .system  is  a 
variable.  Some  general  rules  are ;  Sufficient  reserve  to 
( I'cA't  eoiithiued  on  f’one  J33t>) 


Fig.  1 — Average  engine  efficiency  for  the  load  point 
of  best  efficiency  based  on  kilowatt  output 
at  the  generator  terminals 

Curve  A — 1  ,S00-r.p.ni.  turl»ine.><  for  .'iteani  rondition.s  up  to 
t.’iO  lb.  per  square  ineh  ^afire  ( :S2.7  atm.>,  750  deg:.  F.  (  tOO  deg.  C.  I, 
2:i-iii.  vacuum  (0.0344  atm.>. 

Curve  B — Hingle-cyllnder  turbiiie.'<  at  :*.,tJ00  r.p.m.,  for  steam 
eonditioii.s  up  to  300  lb.  per  .square  inch  gage  (22.1  atm.),  600 
deg.  F.  (315  deg.  C.),  28.5-in.  vacuum  (0.0516  atm.). 

Curve  C — Non-conden.sing  uiiit.s  for  .steam  condition.s  up  to 
250  Ib.  per  .square  inch  gage  (18.6  atm.  i.  550  deg.  F.  (288  deg.  C. ), 
atmospheric  pre.ssure  at  exhaust. 
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Unit  No  4 
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Rat inq.  Hundreds  of  Kilowatts  for  3,600  R.RM.  and  Non- 
Condenstnq  Units -Thousands  of  Kilowatts  for  1,800  R.P.M. 

Fig.  4 — Prices  for  turbo-generator  units  in  the 
United  States 

Prices  inchuie  hare  turbine  and  Renerator  without  auxiliary- 
peiierators  or  (lirect-*'onne<;te<1  exciters  ami  are  for  units  delivered 
and  erected.  Prices  are  for  pressures  up  to  400  lb.  i)er  siiuari- 
inch  RHKe  (20.2  atm.),  steam  temi)eratures  up  to  72.'»  deg.  K. 
(38.'!  deR.  C. ),  and  when  coiidensiuR  up  to  20-in.  vaeuun)  (0.0.?4t 
atm. ). 

t.'urve  .\ — .3,000  r.i).m.,  condensing  units. 

Purve  B — 1,.''00  r.p.m.,  condensing  units. 

t'urve  C — Small  non-cMUdensing  sets. 


Load  in  Thousands  of  Kw. 


Fig.  2 — Improvement  in  steam  turbine 
performance 

The  economy  <'haracteristi<'s  of  a  series  of  five  units  installed 
and  huilding  for  a  typi<-al  American  central  station  during  a  p*  riod 
of  eight  years,  from  data  furnished  hy  Allis-Chalmers  Manufac¬ 
turing  Company,  Milwaukee,  Wis.  Pinal  feedwater  temperatures 
at  various  i>er  «-ents  of  rated  load  are  also  shown. 

Pnit  Xo.  1 — 2.7,000  kw.  at  03  per  cent  i)ower  facti>r.  Ojierat- 
ing  c-onditions — 3.70  lb.  per  .suuare  inch  gage  (25.6  atm.),  675  deg. 
P.  (357  deg.  C. ).  20-in.  vacuum  (0.0344  atm.),  two-stage  hleeiling. 
Installed  in  1023. 

Unit  No.  2 — 35,000  kw.  at  93  per  cent  power  factor,  ('perating 
<onditions — 350  Ih.  |>er  sipiare  im-h  gage  (25.6  atm.),  »i75  deg.  P. 
(357  deg.  <’.),  20-in.  vacuum  (0.0344  atm.),  two-stage  bleeding. 
Installed  in  1025. 

Pnit  .No.  3--50,00(t  kw.  at  .''5  jier  cent  i)ower  factor.  (M'erating 
londitions — 600  Ih.  per  s<iuare  inch  gage  (43.2  atm.).  725  deg.  P. 
(  385  deg.  <\),  20-in.  vacuum  (0.0344  atm.),  four-stage  hlee*ling. 
Installed  in  l!i27. 

Unit  No.  4 — 65,000  kw.  at  85  i>er  cent  power  factor.  Ojierating 
j'.ondition.s- — (iOO  lb.  i)er  .s<|uare  im'h  gage  (43.2  atm.),  725  deg.  P. 
(385  «leg.  ('.),  20-in.  vacuum  (0.034  4  atm.),  reheat  to  725  (h‘g.  P. 
(385  deg.  (’. ),  four-stage  bleeding.  Installed  in  1  030. 

Unit  No.  5 — 115,000  kw.  at  05  i)er  lent  power  factor.  ()|>erating 
conditions — 625  Ih.  per  s<iuare  inch  gage  (45  atm.),  75(t  deg.  P. 
(  400  deg.  ('.),  20-in.  vacuum  ((*.0344  atn*.),  reheat  to  750  d*-R.  P. 
(400  deg.  ('.  ),  four-stage  bleeding.  To  he  installed  in  1031. 
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Fig.  5 — Analysis  of  reheating 

Initial  conditions  at  the  throttle  valve  of  1,200  lb.  per  Mp.are 
inch  absolute  (84.4  atm.),  800  deg.  P.  (427  deg.  C.),  and  reheating 
at  various  pressures  to  800  deg.  P.  (427  deg.  C.),  with  final 
expansion  to  29-in.  vacuum  (0.0344  atm.)  for  an  ideal  turbine  of 
100  j)er  cent  engine  efficiency  at  the  coupling  and  for  one  with 
SO  per  cent  engine  etliciency.  No  allowance  made  for  reheat 
factors,  moisture  correction  or  itressure  drop  through  reheater. 
(See  Pig.  8  for  definition.s  of  efficiency,  etc.) 


Ratinq,  Thousands  of  Kilowatts-l, 800  R  P.M. 

Fig.  3 — Floor  space  required  for  single-cylinder, 
3,600-r.p.m.  turbine  alternafors  and  single¬ 
cylinder,  1,800-r.p.m.  units 

This  area  consists  of  a  rectangle-inclosing  t*irbine.  generator 
and  direct -connected  exciter  with  an  added  reitangle  for  any 
«>ffset  valve  gear. 
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Fig.  6 — Analysis  of  reheating 


Initial  oonditions  of  ♦JOO  11>.  per  Nquare  iiK’h  absolute  (  42.1  atm.), 
soo  (lep.  K.  (  427  deR.  C.  >.  and  reheatiiiR  at  variou.s  pre.ssure.s  to 
siMi  deR.  K.  (427  deR.  C. ),  with  final  expansion  to  2li-in.  vacuum 
((1.0244  atm.)  for  an  ideal  turl)ine  of  100  per  cent  eriRine  efficiency 
:tt  couplinR  and  for  one  with  80  per  cent  enpine  efficiency.  No 
allowance  made  for  reheat  fjictors,  moisture  correction  or  pressure 
drop  throuRh  rcheater. 
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0  15  20  25  30  35  40  45  50  55  60 

Bast  Point  Lood  in  1,000  Kilowatts 

Fig.  8 — Fixed  charges,  annual  operating  costs  and 
total  annual  costs  for  turbo-generator 

Refers  to  Fip.  7  with  varyinp  use  factors  and  steam  costs  plotted 
apainst  various  ratinp.s.  This  reaction  turbine  has  a  last  blade 
annulus  of  57  .sq.ft.  (5.;!  stpin. ). 

Curve  15 — Annual  fixed  charpes  in  dollars  tier  kilowatt,  ba.sed  on 
17  per  cent  of  the  first  cost  of  turbine-penerator  installed  and 
includinp  pipinp  and  foundations. 

Curve  F — Annual  «)i)erathip  costs  for  various  values  of  the  prod¬ 
uct  of  u.se  factor  and  costs  i)er  1,000  lb.  (454  kp. )  of  steam. 
0|)eratinp  cf>sts  are  ba.se<f  on  the  averape  load  carried  with  an 
averape  steam  consumption  2J  per  cent  hiplier  than  that  calcu¬ 
lated  for  the  Riven  lf)ad  from  data  on  Curve  ('*,  Fip.  7.  Hence 
annual  operatinp  costs  =  Steam  consumption  in  pounds  i)er 
kilowatt-hour  at  piven  load  as  calculated  from  data  on  Curve  C. 
Fip.  7  1,000  X  1.025  X  *'ost  of  steam  per  1,000  lb.  x  u.se  factor, 

X  8,760. 


Curve  O — T(»tal  annual  costs  =  Curve  E 
value  of  K. 


Curve  F  for  each 


16  20  24  28  32  36  40  44  48  52 

Best  Point  Load  in  1,000  Kilowatts 


Curve  \r — l-ioci  of  tninimum  values  of  (I  for  various  values  <if  K. 


Fig.  7  (at  left) — Performance  at  various  ratings  of 
an  1,800-r.p.m.  reaction  turbine  generator 

I'^ifty-seven  .sq.ft.  (5.2  .s^pm.)  of  last  blade  annulus  with  hiph- 
l)ressure  blade  area  proportioned  to  steam  flow. 

Operatinp  conditions—  20n  lb.  per  .square  inclj  pape  (22.1  atm.), 
620  dep.  F.  (226  dep,  C.).  2!(-in.  vacuum  (0.0244  atm.). 

Curve  A  =  100  jjer  cent  —  per  cent  leavinp  loss. 

Curve  B  =  Enpine  efficiency  based  on  kilowatt  output  exclusive 
of  last  r(»ws. 

Curve  C  =  Enpine  efficiency  ba.sed  on  kilowatt  output  of  whole 
turbine. 
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carry  the  load  when  the  largest  unit  is  off,  two  largest 
units  10  per  cent  of  system  capacity,  and  even  any  entire 
station  on  a  system.  Load  conditions  and  interconnec¬ 
tions  modify  general  rules.  Turbines  are  available  alx)ut 
90  ])er  cent  of  the  time,  according  to  latest  records,  and 
a  development  in  blade  design  and  construction  promises 
to  improve  this  remarkable  performance. 

The  trend  toward  higher  steam  pressures  and  tem- 
])eratures  is  based  on  better  economic  values  and  thermal 
])erformance.  The  1,200-lh.  plant  now  costs  only  about  5 
j)er  cent  more  than  the  450-lh.  station.  The  initial  steam 
tem])erature  value  apparently  is  limited  to  about  750 
deg.  F. 

Regenerative  cycles  and  reheating  are  general  practice 
in  large  units  and  the  live  steam  reheater  is  gaining  in 


favor.  Analyses  show  that  it  is  economical  to  bleed 
superheated  steam  to  heat  feedwater,  that  maximum 
thermal  efficiencies  with  extracting  and  reheating  occir 
with  reheat  pressure  ratios  of  30  per  cent  of  the  initiai 
pressure  at  80  per  cent  turbine  efficiency  and  that  reheat¬ 
ing  has  many  practical  as  well  as  theoretical  advantages 
that  can  he  utilized. 

Data  on  efficiencies  of  turho-generators  indicate  an 
improvement  is  made  each  year.  The  largest  single  cyl¬ 
inder,  3,600-r.p.m.  turbine  in  America  is  a  15,000-kw. 
high-pressure  unit,  hut  single-cylinder  machines  up  to 
75,000  kw.  have  been  built  for  1,800  r.p.m. 

Nothing  on  the  horizon  indicates  that  anything  will 
replace  the  steam  turbine  as  the  chief  source  of  electric 
])ower  generation. 


T  T  T 

Water  Power  in  Canada 


Invested  capital  over  one  bil¬ 
lion.  More  than  20,000,000 
hp.  available.  Average  invest¬ 
ment  $219  per  horsepower 


The  water  power  available  in  Canada  totals  20.347,- 
4(X)  hp.  of  24-hour  firm  power  or  33,617,200  hp. 
of  24-hour  ]X)wer  ordinarily  available  for  six 
months  of  the  year. 

The  construction  of  storage  dams  and  reservoirs  above 
the  ]K)wer  develojunents  has  made  it  economical  to 
develop  many  rivers  beyond  the  capacity  estimated  under 
ordinary  six  months’  flow  and  conditions  will  tend  to 
improve  in  this  respect.  The  total  of  33,617,200  hp.  is 
very  conservative  as  an  estimate  of  the  total  resources 
of  Canada  and  when  the  numerous  large  and  at  ]mesent 
almost  unknown  rapids  and  falls  are  surveyed  and  the 


Table  I — Available  and  Developed  Water 
Power  in  Canada,  October  1,  1929 


•  Available 

24-llr.  Hp.  Total 

at  Po|)uIation  Installation 

80  Per  Cent  Turbine  .lune  I,  per  100 
Province  Efficiency  Installation  1929  Population 

Hrilisli  Columbia .  5,103.500  560,042  591,000  948 

All)erta  .  1,049,500  70,532  646,000  109 

Saskatchewan .  1,082,000  35  866,700 

Manitoba .  5,344,500  311,925  663,200  470 

Ontario .  6,940,000  1,939,675  3,271,300  599 

Quebec  .  13,064,000  2,572.418  2,690,400  956 

New  Brunswick .  169,100  112,131  419,300  267 

Nova, Scotia .  128,300  108,406  550,400  197 

Prince  Edward  Island .  5,300  2,439  86,100  28 

Yukon  and  N.  W.  territory..  731,000  13,199  12,400  1,063 


Total  for  Canada .  33,617,200  5,710,802  9,796,800  583 


*Bascd  on  paper  “Generation,  Transmission  and  Distribution 
of  Electricity  in  Canada,”  World  Power  Conference,  Berlin,  1930. 


J.  C.  SMITH  and  C.  V.  CHRISTIE* 


necessary  .storage  re.servoirs  are  constructed  this  total 
may  well  he  doubled. 

The  installation  for  the  whole  of  Canada  averages  583 
hp.  per  1.000  ]fopulation.  Quebec  leads  the  other 
])rovinces  with  956  hp.  per  1,000,  British  Columbia  is 
second  with  948,  Ontario  is  third  with  599  and  Manitoba 
is  fourth  with  470  h]>.  jier  1,000.  Nova  Scotia  has  devel- 
o])ed  85  per  cent  of  the  recorded  ])ower  available,  while 
Quebec  has  developed  only  20  ])er  cent  of  horse|X)wer. 

The  installed  turbine  capacity  in  Canadian  hydro¬ 
electric  generating  stations  in  November,  1924,  was 
3,900,000  hp.,  while  in  1929,  five  years  later,  it  was 
5,700,000,  rejiresenting  an  average  increase  of  360,000 
hp.  per  year.  This  average  rate  of  installation  will 
])rohahly  he  increased  in  the  next  five-year  iieriod  and 
])lants  now  under  construction  or  definitely  projected  will 
liring  the  total  installation  in  1934  above  7,500,000  hj). 

That  steam  plants  jday  a  relatively  unimjxjrtant  part 
in  the  supply  of  electricity  throughout  Canada  in  general 
may  he  seen  from  the  fact  that  their  combined  capacity 
is  less  than  5  per  cent  of  the  capacity  of  the  hydro¬ 
electric  plants  and  they  supply  less  than  jx^r  cent  of 
the  kilowatt-hours  consumed  in  the  country. 

The  total  outstanding  capital  invested  in  water-power 
develo])ment,  including  transmission  and  distribution, 
from  re}3orts  of  the  Department  of  Trade  and  Commerce 
is  $1,172,600,000,  which  is  an  average  of  $219  i)er  horse- 
]X3wer  installed.  This  amount  may  be  subdivided  as 
follows : 

Per 

Per  Cent  Horsepower 


CJeneration .  69.5  $152.00 

Transmission .  16.0  35.00 

Distribution .  9.0  20.00 

General .  5.5  12.00 
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AVAILABLE  WATER  POWER 

Jan.  1,  1930 


DEVELOPED  WATER  POWER 

In  Terms  of  Turbine  Installation 
Jan.  1, 1930 


Utilization  of 
water-power 
resources 
in  Canada 

(World  Power  Paper 
by  J.  T.  Johnston) 


Generation  includes  investment  in  storap^e  and  rep^ulat- 
ing  dams,  power  houses  and  sites,  including  all  equipment 
up  to  the  step-up  transformers. 

Transmission  includes  investment  in  step-up  trans¬ 
former  stations,  transmission  lines  and  receiving  stations, 
hut  docs  not  include  the  necessary  ste])-do\vn  transform¬ 
ers  for  distribution  purposes. 

Distribution  includes  step-down  transformers  in  receiv¬ 
ing  stations,  distribution  lines,  substations,  line  trans¬ 
formers  and  meters. 

General  includes  investments  in  office,  buildings,  stores, 
working  capital,  etc. 

These  figures,  which  are  obtained  for  the  industry  as  a 
whole,  cannot  he  applied  to  jiarticular  properties.  The 
figure  of  $152  per  horsejiower  for  power  generation, 
including  all  equipment  up  to  the  generator  terminals,  is 
representative  of  medium  capacity  plants,  hut  many 
plants  of  large  cajiacity  favorably  situated  have  been 
developed  below  $120  ])er  horsepower  for  operation  at 
from  60  to  70  per  cent  load  factor.  Such  development 
costs  must  not  he  exceeded  if  jxiwer  is  to  he  sold  in 
large  blocks  at  figures  equivalent  to  $12  to  $15  per  horse- 
])ower  at  the  generator  busbar,  as  has  been  done  in  many 
instances  during  the  last  five  years. 

It  must  also  he  remembered  that  probably  less  than 
50  per  cent  of  the  develojied  horsepower  is  transmitted 


more  than  a  very 
short  distance  and 
the  figure  of 
$35  per  horse- 
|X)wer  given  above 
for  transmission 
should  be  at  least 
$70  per  horse- 
power  when  ap- 
])lied  to  the  power 
which  is  trans¬ 
mitted. 

The  percentage 
of  the  developed 
power  which  is 
distributed  to 
small  power  users 
and  for  domestic 
purposes  is  prob¬ 
ably  less  than  20 

])er  cent  of  the  whole  and  the  cost  per  horsepower  of 
distributed  power  should  therefore  be  $100  instead  of 
$20  as  given  above. 

The  same  government  department  gives  for  1927  the 
average  revenue  jjer  horsepower  of  jirimary  power  as 
$24.93  for  all  Canada,  while  in  Quebec  it  is  $19.26  and 
the  revenue  per  kilowatt-hour  generated  as  0.72  cent  for 
all  Canada  and  0.52  cent  for  Quebec,  which  has  a  large 
number  of  industries  using  large  amounts  of  power  at 
high  load  factor  such  as  the  paper  mills  and  large  chem¬ 
ical  industries. 

How  far  the  developments  of  hydro-electric  properties 
will  continue  and  when  steam-electric  stations  of  large 
size  will  enter  the  field  in  Canada  depend  on  a  great 
variety  of  conditions,  such  as  location  of  jxjssible  hydro¬ 
electric  stations  with  respect  to  the  load,  cost  of  con¬ 
structing  the  .stations  and  the  necessary  transmission 
systems,  (juantity  of  service  demanded  and.  finally,  on 
the  capital  cost  of  high  efficiency  steam-electric  stations 
and  on  the  cost  of  coal. 

7'he  steam-electric  station  has  already  made  its  appear¬ 
ance  in  British  Columbia,  where  there  is  an  abundant 
supply  of  coal,  and  such  stations  will  doubtless  l)e  con¬ 
structed  as  stand-by  and  peak-load  stations  in  some  of 
the  large  hydro-electric  systems,  but  jirobably  not  before 
Canada’s  present  hydro-electric  installation  is  doubled. 


AVAILABLE 


WATER  POWER 


TT  br\ 

ex.O'^  for 


DEVELOPED  WATER  POWER 

Waterwheels  and  Turbines  Installed 


Total -20,347,400  Hp. 


Total  -33,617,200  Hp. 


Total  -5,710,802  Hp, 


Available  and  developed  water  power  in  Canada  based  on  80  per  cent  efficiency  and  24-hour  power 

(World  Power  Paper  by  J.  T.  Johnston) 
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ONE  PRICE 

SURVEY  indicates  an  unusual  de¬ 
gree  of  uniformity  in  power  costs 
over  the  country.  In  very  few  indus¬ 
tries  is  the  total  payment  for  power 
more  than  a  small  percentage  of  the 
total  cost  of  operations.  The  cost  of 
power  is  seldom  a  determining  factor 
in  fixing  the  location  of  an  industry 


POWER 


By  L.  W.  W.  MORROW* 

Editor  Ki-F.cm<iCAi.  Wori.i* 


ONE  aspect  of  electric  power  is  the  influence  of 
its  cost  upon  the  expansion  and  shift  of  industry. 
In  turn,  this  industrial  development  has  its  reflex 
upon  the  general  rocial  and  economic  progress  of  the 
country.  This  broad  subject  of  industry  growth  was 
surveyed  in  a  recent  study f  jointly  undertaken  by  the 
National  P'lectric  Light  Association  and  Metropolitan 
Life  Insurance  Company.  The  survey  indicated  that 
industry  in  the  United  States  is  developing  along  three 
major  lines : 

1.  A  growth  of  new  industries  in  each  market 
area. 

2.  A  relocation  and  growth  of  highly  s))ecialized 
industries  in  territories  that  offer  economic  advan¬ 
tages  for  manufacturing  and  distribution  to  a 
national  and  international  market. 

3.  The  e.stablishment  of  branch  manufacturing 
plants  for  each  market  area  in  those  industries 
largely  devoted  to  mass  production  and  mass  con- 
sumjition. 

There  are  many  factors  involved  in  the  decision  ujxm 
the  sjieciflc  location  of  each  of  these  new  plants  and 
the  survey  looked  into  these  factors.  It  was  found  that 
the  reast)ns  ranked  in  order  of  importance  as  follows : 

1.  Markets.  7.  Power  and  fuel. 

2.  Labor.  8.  Cheap  rent 

3.  Traus|)ortatioii.  9.  Near-related  iiidu.stries. 

4.  Materials.  10.  Living  conditions. 

5.  .‘\vailable  factory  building.  11.  Financial  aid 

().  Personal  reasons.  12.  Taxes. 

The  i)osition  of  power  and  fuel  ranged  from  fifth, 
as  elicited  from  the  textile  industry,  to  ninth  for  the 
leather  industry.  Of  course  this  rank  applies  to  the 
combined  outlays  for  ] lower  and  ftiel. 

The  Elk('TRIc.\l  World  has  conducted  an  inde¬ 
pendent  survey,  obtaining  from  .some  3t)  of  the  larger 

*Hascd  on  paper  " Power  Costs  and  1  rends  in  the  Cnited 
States,"  World  Power  Conference,  Berlin,  ld3tt. 

Y‘ Industrial  Dez'elopvient  in  the  United  States  and  Canada 
7920-27." 


electric  utilities  the  net  charge  jier  kilowatt-hour  to 
1,278  of  their  industrial  customers  for  practically 
3,000,000,000  kw.-hr.,  some  t)  per  cent  of  the  total 
national  power  sales.  The  total  demand  of  these  plants 
amounted  to  800,000  kw.  and  includes  only  establish¬ 
ments  involving  demands  of  1(30  kw.  and  consumption 
in  excess  of  250.0(X)  kw.-hr.  Few  of  these  utilities 
indicated  that  the  establishments  located  in  their  terri¬ 
tory  becau.se  of  the  differential  in  power  rates,  although 
this  has  manifestly  been  the  case  in  a  limited  number 
of  the  mass  industries  employing  large  amounts  of 
jiower  under  good  load  factor  conditions. 

The  indiLstries  reported  upon  may  be  as.sembled  into 
fourteen  groups  and  the  load  characteri.stics  of  these 
are  associated  with  the  range  and  average  of  ])ower 
co.sts  in  Table  1.  The  lowe.st  net  jirices  jier  kilowatt- 
hour  are  in  general  as.sixriated  with  the  greatest  con- 
.sumption  and  the  greatest  demand  consistent  with  good 
load  factor.  And,  conver.sely,  the  highest  rates  in  general 
accompany  the  smallest  demands  and  lowest  annual 
consumption.  There  are  differentiating  features  which 
interfere  with  these  complete  correlations  and  compari¬ 
sons  should  be  drawn  with  caution.  Thus  mass  indus¬ 
tries  which  locate  clo.se  to  large  .sources  of  relatively 
inexjiensive  hydro-electric  jiower  supplies  may  expect 
lower  ])ower  rates  than  smaller  industries  with  lower 
load  factor  deriving  power  in  congested  industrial  areas, 
with  correspondingly  heavier  costs  in  the  di.stribution 
and  transmission  sy.stems.  In  fact,  if  the.se  allowances 
are  made  adeipiately  in  each  instance  it  is  safe  to  make 
the  claim  that  there  is  very  little  range  and  spread  in 
the  cost  of  power  for  any  industry  locating  in  any 
territorv  ajiprojiriate  because  of  market,  materials,  labor 
and  transportation. 

Furthermore,  there  is  correspondingly  small  spread 
of  the  net  charges  for  power  in  any  given  industry  in 
the  various  industrial  areas  of  the  country.  Thus 
foundries  and  heavy  manufacturing  plants  (see  Table 
1 1  )  reflect  relatively  little  variation  in  the  co.st  of  power 
in  the  different  areas.  And  taking  an  industry  that  is 
practically  identical  in  all  parts  of  the  country,  the 
cement  industry,  which  comprises  the  bulk  of  the  busi¬ 
ness  represented  under  the  title  "Cement,  Hrick,  Glass 
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and  Stone,”  a  still  greater  correlation 
is  noticeable.  The  mininnim  rate 
compatible  with  niagnitiule  of  demand 
and  consumption  lies  between  the  lim¬ 
its  of  0.59 and  0.83  cent.  The  weighted 
average  rate  is  ])resented  for  what  it 
may  be  worth  as  an  index  and  is  found 
to  range  within  the  narrow  limits  of 
0.92  cent  and  1.08  cents.  It  af)pears 
justifiable  to  offer  to  the  cement  in¬ 
dustry  the  chance  to  establish  wher¬ 
ever  stone,  labor,  markets  and  trans¬ 
portation  dictate,  with  the  assurance 
that  the  ])Ower  cost  will  be  virtually 
the  same  in  all  the  areas.  The  brick 
industry,  partaking  of  seasonable 
character,  smaller  demands  and  con¬ 
sumption  and  j)ower  load  factor,  takes 
the  major  portion  of  the  higher  rates 
recorded. 

The  power  coni])anies  also  re|)orte<i 


X  Load  factor  ran^ 


Price  range 


iO  15  20  25 

Million  Kilowoi+^-Hour*  P*rY««r 


Cost  of  purchased  power  in  the 
cement  industry 

IJata  for  >;eventeen  widely  viattert-d  i»lant> 


Cost  of  purchased  power  in  the 
general  manufacturing  industry 

Data  for  .'>(•  plants  all  over  the  country 
sIkjw  a  definite  »-orrel.'ition  between  the 
charKe  for  power  and  the  niagnitude  of 
the  annual  consumption  alonn  with  the 
de.sirahility  of  the  load  from  the  htad 
factor  standiMiint.  The  larRcr  plants  very 
definitely  j>resent  a  belter  load  factor  and 
therefore  earn  the  lower  rates.  The 
si)read  of  load  fai-tor  for  the  smalhT 
plants  is  due  to  pressure  production  of 
siKS'ialties  and  the  fref|uent  resort  to  21- 
hour  electrical  prf)cessinK  of  products. 


>r  range 


Price  range 


10  15  20  25 

Million  Kiloviioift- Hours  PorYooir 


Cost  of  power  in  21  te.xtile  plants 


tin  the  percentage  cost  of  the  electric 
jMiwer  to  the  total  cost  of  the  indus¬ 
trial  operation.  Many  of  these  figures 
were  admittedly  estimates  because 
the  jiower  engineering  and  sales  ^iro- 
motion  departments  do  not  have  gen¬ 
eral  access  to  the  ])roduction  expenses 
•if  their  power  customers.  These  esti¬ 
mates  ranged  from  a  fraction  of  1  per 
cent  to  as  high  as  50  jier  cent  for  elec¬ 
trochemical  and  fither  sjiecial  indus¬ 
tries  emjiloying  an  e.xtensive  and  ex¬ 
clusive  electrical  process. 

Somewhat  more  significant  data  arc 
derivable  from  the  U.  S.  Census  Ifii- 
reau  rejiorts  for  certain  of  the  indus¬ 
tries  surveyed  in  the  1927  Census  of 
Manufactures.  These  industry  re¬ 
ports  previous  to  the  1927  census  in¬ 
cluded  fuel  and  |X)wer  in  the  item 
"materials.”  The  1920  reports  scgre- 


Load  -Factor 
range 


Price  range 


Million  Kilowoi+t-Hour»  P«r  Year 


) 


TABLE  I— INDUSTRIAL  POWER  PURCHASABLE  WITHIN  NARROW  PRICE  RANGE 


Industry 

No.  of 
Plants 

Total  Average 

Kw.-Hr.  Kw.-Hr. 

(In  (In 

Millions)  Thousands) 

- — Kilowatt  De 
Min.  Aver. 

mand— ' 
Max. 

Total 

Cents 

Min. 

per  Kw. 
Aver. 

-Hr. 

Max. 

Textiles . 

228 

243 

1,066 

101 

297 

6,800 

67,876 

0  51 

1.25 

2  37 

Mining  and  smelting. . 

11 

64 

5,814 

283 

1,137 

2,918 

5,558 

12,509 

0  50 

1.43 

2  17 

F'oundries,  heavy  manufacturing ... . 

37 

192 

5,183 

126 

7,400 

107,978 

0  72 

1  18 

2  64 

Automobile,  airplanes . 

26 

301 

11,559 

305 

3,650 

25,920 

94,682 

0  70 

1  30 

1  98 

Cement,  brick,  glass,  stone . 

19 

390 

4,942 

175 

1,033 

8,130 

81,650 

0  59 

0  99 

2  91 

Miscellaneous  manufacturing . 

352 

516 

1,467 

100 

489 

7,805 

172,161 

0  55 

1  54 

2  56 

Pood  products . 

113 

304 

2,693 

123 

599 

6,250 

67,680 

0  55 

1  13 

2  18 

Printing  and  publishing . 

29 

47 

1,627 

100 

475 

1,003 

13,765 

1.14 

1  54 

1  95 

Paper  products . 

37 

145 

3,916 

149 

604 

2,505 

22,356 

0  75 

1  24 

1  79 

Wood  products . 

II 

10 

906 

150 

383 

1,068 

4,213 

0  95 

1  63 

2  15 

Chemicals . 

148 

215 

1,464 

90 

330 

3,930 

48,871 

0  56 

1  27 

2  7 

Leather  products . 

33 

22 

652 

100 

254 

2,150 

8,380 

1  01 

1  51 

2  54 

Ice  and  refrigeration . 

139 

189 

1,358 

100 

334 

2,534 

46.426 

0  8.3 

1  13 

1  41 

Iron  and  steel . 

35 

347 

9,911 

140 

3,453 

22,007 

120.875 

0  80 

1  10 

2  26 

1,278 

2,985 

2,335 

90 

627 

25,920 

801,546 

0  50 

1.23 

2.91 

TABLE  II— MINOR  REGIONAL  DIFFERENCES  IN 

PRICE 

FOR  POWER 

Kw.-Hr. 

Consumed - • 

Maximum  Demand  in  Ki 

ilowatts 

Cents  per  Kw. 

-Hr. 

Region 

Plants 

Total 

Average 

Min. 

.Average 

Max. 

Total 

Min. 

Aver. 

Max. 

Foundries  and  Heavy  Manufacturing 

New  England . 

.  2 

4.541,500 

2.270.750 

160 

512 

965 

1,025 

1  48 

1  59 

2  25 

Middle  Atlantic...  . 

.  15 

59.291,804 

3,952.787 

184 

1,184 

1,596 

17,766 

0  72 

0  98 

2  38 

Middle  West . . 

.  13 

110,141,954 

8.472,458 

126 

6,308 

7,400 

82,004 

1  05 

1  .30 

2  64 

South . 

.  4 

5.052,263 

1,263,066 

205 

726 

1,744 

2.903 

1  05 

1  51 

2  46 

Pacific . 

.  3 

12.735,640 

4,245,213 

497 

1,427 

2.812 

4.280 

0  885 

0  95 

1  27 

Cement, 

Brick,  Glass  and 

Stone 

Industry 

New  England . 

.  4 

15.981,070 

3,995,268 

350 

1,249 

4.000 

5,195 

0  8 

1  02 

2  0 

Middle  Atlantic. .  . 

.  51 

104,618,190 

2,051,337 

175 

449 

6.250 

22,886 

0  59 

1  08 

2  91 

Middle  West . 

.  12 

161,096.840 

13,424,737 

500 

2,832 

8,130 

33,989 

0  81 

0  97 

2  21 

South . 

.  7 

31.480.800 

4,497,257 

177 

1,041 

3,252 

7,285 

0  83 

0  96 

2  08 

Pacihe . 

.  5 

77,226,400 

15,445,280 

293 

2.459 

5,284 

12,295 

0  77 

0  92 

1  24 

TABLE  III— POWER  COSTS  ARE  SMALL  FRACTION  OF  PRODUCTION  EXPENSE 


Materials  and 

f  uel  and 

V  alue  Added 

Value  of 

Fuel  and 

Industry 

Salaries 

Wages 

Supplies 

Power 

by  Manufacture 

Products 

Power 

Automotive  and  aircraft . 

..  124,386.695 

625,253.577 

2,513,629,239 

34.794.847 

1,494,061,124 

4,041,485,210 

8  60 

Beverages,  flavorings . 

24.747.669 

44,139,628 

155,844,039 

7,863,636 

206,480,348 

370,188,023 

2  11 

Brushes . 

4,909.668 

12,518,720 

31,135,150 

593,618 

34,560,268 

66,289,036 

0  89 

Buttons . 

2,174,699 

9,435,821 

10,645,399 

592,180 

17,892,589 

29,130,168 

2  04 

Canning  and  preserving . 

21,756,732 

70,415,241 

392,210,260 

5,866,898 

239,350,891 

637,428,049 

0  92 

Cement . 

16.331.586 

53,110,745 

59,495,154 

60,516,871 

173,553,268 

293,565,293 

20  50 

Clocks,  watches . 

6.610,307 

31,574,587 

20,840,849 

719,460 

63,947,862 

85,508,171 

0  96 

Dyestuffs  . . 

2,517,609 

2.971.477 

22,192,017 

881,908 

12,603,108 

35,677,033 

2.48 

Electrical  products . 

..  148,248.997 

336.238.750 

626,617.053 

19,144,646 

991,545,336 

1,637,307,035 

1  17 

Embroideries . 

4,068.351 

11,989,191 

32,967,644 

382,162 

31,072,993 

64,422,799 

0  59 

Eertili/.ers . 

8.936.036 

17,649,661 

135,368,365 

2,774,560 

52,241,965 

190,384,890 

1  45 

Furniture,  mattresses . 

67,935,726 

252,996,023 

430,008,965 

11,562,705 

536,969,194 

978,540,864 

1  19 

Glass  and  glassware  . 

13,853.782 

81.352,734 

79,441,368 

30,470,096 

172,482,866 

282,394,330 

10  80 

Ice  manufacture . 

14,671,505 

32.611,118 

11,532.532 

29,282,980 

143,979,476 

184,794,988 

15  80 

Paper  products . 

,.  33,618,599 

130,474,739 

512,935,626 

59,849,912 

347,105,927 

919,891,465 

6  53 

Petroleum  refining... . 

30,900,277 

113,716.705 

1,649,288.320 

103,708,723 

389,651,460 

2,142,648,503 

4.85 

Planing  mills . . 

42,460,620 

126.139,713 

314.150,598 

7,292.720 

260,190,419 

581,633,737 

1  25 

Railroad  repair  shops . 

85,366,132 

600,516,555 

486,911,931 

28,158.344 

690,120,435 

1,205,190,710 

2  35 

Rubber  tires . 

40,430,162 

120,063,854 

488.167,931 

11,052,711 

370,467,421 

869,688,063 

1.27 

Sewing  machines.  . 

3,949,679 

15,879,006 

16,054,929 

726,574 

28,440,313 

45,221,816 

1  61 

Silk  manufactures . 

21,920,553 

140,053,588 

436.192.406 

9,198.270 

304,733,029 

750,123,705 

1  22 

Slaughtering,  meat  packing  . 

54,641,992 

161,583,827 

2.640,319,602 

23.420,801 

393.475,315 

3,057,215,718 

0  76 

Soap . 

9,766,393 

19,715.931 

168,065,295 

4,178,835 

114,815,805 

287,059,935 

1  45 

Textile  machinery . 

10,917,207 

36,481,196 

34,583,354 

1,597,335 

80,740,441 

116,921,130 

1.37 

Tin  cans,  tinware . 

7,399,133 

35,000,822 

167,028,1 13 

2,393,227 

84,057,351 

253,478,691 

0  94 

Wall  plasterboard . 

4,423,677 

14,411,777 

26,915,238 

5,083,147 

51,857,623 

83,856,008 

6  05 

Washing  machines . 

3,756.639 

10,950,046 

33,971,585 

556,750 

40,423,003 

74,951,338 

0  74 

Wooden  boxes . 

6.684,242 

29,250,351 

74,561,159 

1,236,233 

58,195,485 

133,992,877 

0.92 

Wools,  worsted  goods . 

12,059,574 

72,156,158 

166,321,575 

6.378,658 

128,608,510 

301,308,743 

2.12 
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gate  “fuel  and  power’’  from  “materials,”  but  the  lumping 
of  fuel  with  power  prevents  the  presentation  of  absolute 
ligures  as  to  the  cost  of  purchased  power  as  distinct  from 
the  expenditures  for  incidental  and  ])rocess  fuel.  Never¬ 
theless.  these  figures  are  presented  for  several  of  the  out¬ 
standing  industries  as  an  initial  effort  to  disclose  the  rela¬ 
tive  insignificance  of  the  cost  of  energy  used  in  American 
industry. 

It  will  he  seen  from  Table  III  that  with  the  e.xception 
of  the  automotive  industry,  cement  making,  glass  ])ro- 
duction.  ice  manufacture,  ])aper  products  and  wall 
plaster  hoard  the  cost  of  power  and  fuel  is  2  per  cent 
or  less  of  the  total  value  of  the  manufactured  product. 
Deducting  the  likely  cost  of  fuel,  the  cost  for  ]x)wer 
in  most  industry  can  he  said  to  fall  below  2  per  cent, 
and  in  many  industries  below  1  per  cent  of  the  cost 
of  production.  This  conclusion  places  in  (luestion  the 
tendency  to  rate  power  cost  as  of  more  significance  in 
fixing  the  location  of  an  industry  than  cheap  rents  or 


real  estate,  proximity  to  related  industries,  living  con¬ 
ditions,  taxes  and  sympathetic  financial  support. 

Power  cost  a  minor  factor 

Electric  power  costs  are  fixed  by  the  character  of 
the  load,  the  magnitudes  of  the  demand  and  the  con¬ 
sumption  and  local  power  production  costs,  including 
distribution  charges.  To  some  extent  the  competitive 
aspect  of  production  cost  within  the  industrial  plant 
and  occasionally  elements  of  tradition  and  considerations 
of  value  of  service  will  enter  into  the  price  for  power. 
In  general,  however,  the  charge  for  power  may  he  said 
to  rest  on  the  i)ure  economic  grounds  of  cost  i>lus 
return  on  investment:  the  relatively  narrow  spread  of 
power  charges  su])p()rts  the  claim  for  economic  deter¬ 
mination  of  the  charges. 

The  essential  point  to  observe,  however,  is  that  the 
analysis  shows  that  the  growth  of  certain  industry 
groups  is  governed  largely  by  other  factors  than  i)ower 
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Superpower  stations  in  Russia  as  of  1933 

(World  Power  paper  by  S.  A.  Koukel-Krajewsky) 


Table  / — Average  Cost  of  Electric  Energy  in 
Russian  Currency  (Kopecks)  per 
Kilowatt-Hour 


MagnitDgorsk 


.\t 

At 

Con- 

At 

At 

Con- 

Station 

Burner’s 

Station 

sunier's 

District 

Busbars 

End 

Busbars 

Pmd 

Moscow . 

.  3,84 

6,46 

3,3 

4,3 

Leningrad . 

.  3,67 

6,82 

3,8 

5.3 

Ural . 

.  2,88 

3,81 

2,5 

3.8 

Donetz'Basin . 

.  5,82 

7,55 

1.8 

2.3 

Dnieper  scheme . 

1.0 

1.2 

Georgian  S.S.R . 

3.1 

3.7 

— 

— 

— 

— 

-Vverage  for  the 

U.R.S.S . 

3,46 

5,82 

2.6 

3,5 

Table  II — Distribution  of  Capacity  of  State 
Regional  Stations  in  Exploitation  and  Under 
Construction  as  Estimated  for 
September  30,  1933 

Capacity  in  MW 

District  * 

I.  Moscow  industrial  region .  1028  275 

II.  Nishni  Novgorod  district .  209,5  270 

III.  Ivanovo  industrial  district .  454  100 

IV.  Leningrad  district .  625,5  280 

V.  Ural  district .  407  360 

VI.  Central  Black  Earth  district....  72  48 

VII.  North  Caucasus  district .  373,5  299 

VIII.  Middle  V'olga  district .  107  65 

IX.  Low  V'olga  district .  136  124 

X.  Western  district .  57  24 

XL  Siberia .  192  224 

XII.  Caucasus  .4uton.  S..S.R .  88  70 


Total  for  R.S.F.S.R. 


Out  of  this  number  hydro  stations. 


XIII.  Ukrainian  S.S.R . 

XIV'.  Transcaucasian  .S.F.,S.R. 
XV.  White-Russian  S.S.R. .  . . 
XVI.  Uzbekian  S.S.R . 


Total  for  the  U. S.S.R. 


1028 

275 

209,5 

270 

454 

100 

625,5 

280 

407 

360 

72 

48 

373,5 

299 

107 

65 

136 

124 

57 

24 

192 

224 

88 

70 

3738,5 

2139 

_ 

239,5 

385 

1056 

490 

360,5 

79 

64 

43 

70 

90 

5300 

2846 

891 

732 

Out  of  which  number  hydro  stations. .  891  732 

♦Under  exploitation. 

tUnder  construction  less  stations  whose  construction  is 
to  begin  in  Summer  1933. 
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costs.  Notable  exceptions  are  found  in  the  develop¬ 
ment  of  electrochemical  industries  near  Niajjara  and 
in  West  Virjjinia  and  the  location  of  aluminum  and 
other  metallurf>^ical  production  jdants  at  locations  where 
cheap  ix)vver  was  available.  This  move  was  dictated  by 
the  relatively  large  amount  of  power  consumption  and 
the  low  rate  was  earned  by  the  advantageous  character 
of  the  load  from  the  ])ower  company’s  standpoint. 
'Fhe  growth  of  the  brass  industry  in  Connecticut,  of 
the  automobile  industry  in  Michigan  and  of  the  textile 
industry  in  New  England  and  in  the  South  were 
governed  largely  by  factors  other  than  power  costs. 

A  few  years  ago  there  was  a  decided  differential 


in  the  cost  of  ])ower  in  the  several  market  areas  of 
this  country,  but  this  has  been  eliminated  very  largely 
by  economies  in  production  and  interchange  of  ])ower. 
In  fact,  the  determining  factor  in  industrial  location 
should  be  viewed  as  the  universal  availability  of  reliable 
electric  power  at  economic  rates.  This  availability  and 
uniformity  of  charge  has  contributed  materially  to  the 
expansion  and  diffusion  of  average  industry  more  than 
any  outstanding  attractiveness  of  differentials  in  power 
prices.  Markets,  labor,  raw  materials  and  transporta¬ 
tion  will  govern  future  industrial  growth  to  a  far 
greater  extent  than  any  matter  of  availability  or  cost 
of  electric  power. 


Electric  Rate  Analy 


Promotional  rates  increasing 
in  favor.  Analysis  of  dis¬ 
crimination  claims  on  rates 
for  different  classes  of  busi¬ 
ness.  Cost  analysis  for 
rate  base 


HERE 


is  a  definite  and  pronounced  trend  through- 

Iout  the  United  States  toward  rates  of  promotional 
form  designed  to  stimulate  a  steadily  increasing 
volume  of  business  and  ])ermitting  lower  average  unit 
costs.  'I'liis  trend  has  sound  economic  foundation  and 
should  be  of  advantage  alike  to  ])roducers  and  users. 
.Some  of  the  rate  reductions  made  in  recent  years  would 
have  been  impracticable  but  for  certain  developments 
which  have  had  a  marked  effect  upon  costs. 

'File  princi])le  on  which  ])rom()tional  rates  are  based 
is  that  there  should  be  an  assured  recovery  from  .all  cus¬ 
tomers  of  those  cost  elements  which  are  independent  of 
the  .actual  taking  of  energy.  With  these  costs  provided 
for,  the  charge  for  the  energy  itself  may  be  (juite  low, 
thereby  stinnd.ating  the  volume  of  business  which  the 
comi).anies  are  seeking. 

.'Ml  the  promotional  forms  of  rates  li.ave  their  .advan- 
t.ages  and  disadvant.ages.  As  between  rooms  and  area  as 
the  basis  of  a  service  charge  or  the  size  of  the  initial 
energy  block,  there  is  still  much  difference  of  o])inion. 
Where  homes  are  reasonably  uniform  in  character  and 
.accurate  real  estate  records  of  defined  rooms  are  avail¬ 
able.  this  basis  has  .advant.ages.  In  the  absence  of  such 
real  estate  records  and  with  wide  variations  in  the  char- 
.acter  of  homes  and  sizes  of  rooms,  the  area  method  is 
simpler.  It  is  the  usual  ])r.actice  to  determine  such  area 
by  outside  measurements  without  disturbance  of  occu¬ 
pants.  with  deductions  for  jiartitions.  closets,  and  other 


By  L.  R.  NASH 


Stone  <7-  IVehster  .S'en’iec  Corporation, 
Boston,  Mass. 


nnlighted  space.  It  is  usual  with  both  room  and  area 
charges  to  establish  a  minimum  and  to  provide  suitable 
re^luction'^  for  large  and  ordinarily  unoccupied  space. 

Fliere  is  .also  much  difference  of  o])inion  as  to  the 
use  of  distinct  service  charges  as  compared  with  other 
forms  of  rates  in  which  such  charges  are  not  separated. 
There  is  general  agreement  that  the  direct  service  charge 
is  logical  and  preferable  because  the  maximum  stated 
rate  for  energy  may  be  relatively  low  and  attractive. 
Much  objection,  however.  Still  exists  on  the  ])art  of 
customers  to  an  adecjuate  service  charge.  In  deference 


*Base(i  on  paper  "lllcctric  Tariffs  in  the  I'nitcd  .'s  tates  and  the 
Proper  Relation  Bctxecen  Industrial,  Cotamcrcial  and  Domestic 
Rates,”  World  Poieer  Conferenee,  Berlin,  1^30. 


to  such  objections,  the  indirect  service  charge  as 
embodied  in  the  Wright  form  of  rate  or  the  initial  charge 
rate,  is  still  being  used  and  introduced  in  considerable 
numbers.  The  progress  being  made  with  direct  service 
charge  is.  however,  encouraging,  and  their  more  extended 
use  may  lie  ex|>ected  when  customers  become  more  fully 
informed  as  to  their  advantages.  A  definite  objective 
in  all  these  forms  of  rates  is  that  complete  residence 
service  is  recorded  through  one  meter. 

Relative  profitableness  of  classes  of  business 

Criticism  has  frequently  been  made  that  domestic  rates 
are  too  high  and  wholesale  |X)wer  rates  are  too  low. 
It  is,  therefore,  assumed  that  small  and  helpless  domestic 
consumers  are  hel])ing  to  pay  the  bills  for  industrial 
service. 

It  has  lx*en  shown  that  some,  at  least,  of  these 
criticisms  are  based  on  inaccurate  data  or  premises  that 
cannot  be  sustained.  A  survey  of  the  electric  jM)wer 
industry  in  the  United  States  for  the  year  1928  shows 
for  average  customers  the  consumi)tion  and  rates  a])pli- 
cahle  thereto  for  different  classes  of  service  as  given  in 
the  following  table : 

Kw.-Hr.  Hatp  per  Kw.-Hr., 
per  Month  Cents 

Industrial.  6,400  I  44 

Comnierpial .  275  4  55 

Residential.  38  6  55 

Industrial  service  as  above  defined,  including  whole¬ 
sale  ]3ower  and  |X)wer  sold  for  railroad  electrification, 
amounted  to  approximately  two-thirds  of  the  entire 
kilowatt-hour  .sales  of  the  industry  to  ultimate  consumers. 
Commercial  service,  including  lighting  and  small  power, 
required  alxiut  one-sixth  of  the  total  kilowatt-hour  sales. 
Residence  service,  including  dome.stic  use  and  some  farm 
service,  amounted  to  alxiut  one-eighth  of  the  total.  The 
extreme  sjiread  between  high  and  low  rates  in  s]>ecific 
cases  is,  of  course,  greater  than  that  .shown  in  the  table. 
Domestic  rates  in  remote  localities  are  in  some  cases 
more  than  double  the  average  shown  above.  On  the 
other  hand,  .some  of  the  largest  wholesale  ])<)wer  cem- 
tracts  for  which  data  are  available  involve  cost  per 
kilowatt-hour  not  much  greater  than  50  ])er  cent  of  the 
above  industrial  average  rate. 

Difficulties  of  cost  allocation 

It  is  im]K)ssible  without  analysis  to  tell  whether  a 
l)ower  rate  for  .service  170  times  the  average  volume 
of  residence  service  should  jiroperly  have  a  rate  only 
23  per  cent  of  the  residence  average,  or  whether  com¬ 
mercial  service  of  23  times  the  volume  of  residence 
service  should  have  a  rate  only  70  ])er  cent  of  the 
residence  rate.  Such  analyses  have  been  undertaken  in 
only  a  limited  number  of  cases  because  of  the  difficulty 
encountered,  particularly  in  the  allocation  of  jointly 
used  facilities.  Service  of  all  classes  is  furnished  from 
the  same  ])ower  plants  and  distributed,  in  part  at  least, 
over  the  same  lines. 

In  spite  of  the  difficulties  of  allocation,  relating  not 
only  to  investment  but  al.so  ojxrating  expenses,  a  num¬ 
ber  of  comi^anies  have  made  estimates  emliodying  the 
best  judgment  of  their  skilled  engineers,  accountants,  and 
executives.  In  general,  the  results  ifidieate  that  the 
maximmn  return  upon  allocated  investment  is  derived 


from  commercial  lighting  and  small  paiver,  the  return 
from  both  ‘ivholesole  penver  and  residence  sen’ice  being 
relatively  low.  If  such  analyses  are  approximately  cor¬ 
rect.  or  even  if  they  embody  material  errors,  they  refute 
the  contention  that  dome.stic  service  is  unduly  profitable 
or  that  it  helps  to  supjwrt  wholesale  power  business. 

Cost  analysis 

It  has  been  stated  herein  that  estimates  of  cost  of  dif¬ 
ferent  classes  of  service  could  not  l>e  made  with  very 
satisfactory  accuracy  because  of  the  wide  possible  latitude 
in  allocation  of  investment  in  joint  facilities  and  of  ojxr- 
ating  exjxnses.  It  should  not  be  inferred  from  such 
statement  that  all  cost  analyses  involve  similar  inac¬ 
curacy.  Many  detailed  analyses  of  cost  have  been  made 
along  different  lines  from  that  aliove  referred  to,  which 
from  their  character  ])ermit  a  greater  degree  of  refine- 


1922  1929 

Trend  of  residence  rates  in  the  U.  S.  toward 
promotional  type 

('ities  over  20,000 

F«)r  resulence  .service  the  per<‘entage  has  increa.sed  from 
20  to  71  .since  1022.  The  percentage  of  cities  having  pro¬ 
motional  rates  for  h»)th  resiilential  ami  commercial  service 
has  increased  from  41  to 

ment,  and  their  results  have  been  both  illuminating  anti 
heliiful.  riie  usual  basis  of  such  analyses  is  a  division 
of  costs  of  all  kinds  into  three  major  groups: 

1.  Costs  per  unit  of  demand. 

2.  Customer  costs. 

3.  Costs  per  kilowatt-hour  sold. 

M’hile  there  is  naturally  wide  variation  in  the  unit 
costs  per  kilowatt,  per  customer  and  jxr  kilowatt-hour, 
for  projierties  having  widely  different  locations  and  ojier- 
ating  conditions,  the  range  of  such  costs  for  reasonably 
normal  conditions  may  lie  indicated.  Customer  costs 
show  least  variation  and  are  found  to  lx  not  far  from 
$1  ))er  month.  Demand  costs  for  obvious  reasons  are 
quite  variable,  fluctuating  widely  from  a  mean  not  far 
from  $4  ]xr  kilowatt  of  mean  station  demand.  The 
energy  comjionent  in  the  cost  also  varies  widely,  but 
when  adefpiate  allowance  is  made  for  items  outside  the 
])roduction  grouj),  the  total  is  usually  not  far  from  one 
cent  ])er  kilowatt-hour,  but  may  be  50  jxr  cent  or  more 
above  that  amount  for  small  systems. 
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BETTER 

Load  Factor 

What  it  means  to  energy  pro¬ 
duction  costs.  Methods  for 
improving  load  factor.  Data 
and  statistics  on  new  types 
of  load 


By  GEORGE  H.  JONES* 

Potvcr  Engineer  Commomeealth  Edison  Company 


A  STUDY  of  115  of  the  large  utilities  in  the 
United  States  shows  that  82  per  cent  of  them  had 
peaks  occurring  in  the  late  fall,  54  per  cent  in 
December  and  35  i)er  cent  in  the  week  immediately  pre¬ 
ceding  Christmas.  The  load  factor  depends  on  the  habits, 
industry  and  commercial  activities  of  the  utility  in  any 
territory. 

Despite  ^reat  improvements  in  the  load  factor  in  the 
past  few  years,  it  is  apparent  that  75  per  cent  load  factor 
is  yet  to  he  attained  generally,  and  this  is  the  value  that 
makes  for  more  economical  operation.  A  study  of  pos¬ 
sible  loads  and  interconnections,  with  complete  develop¬ 
ment  of  business,  indicates  a  possible  industry  load  fac¬ 
tor  of  76.8  per  cent.  This  is  the  industry  goal. 

Domestic  load  offers  greatest  possibilities 

Load  factor  improvement  can  he  brought  about  by 

1.  Increasing  the  hours’  use  of  present  customers. 

2.  Increasing  the  diversity  of  use  of  jjresent  customers 
by  means  of  specially  developed  rate  schedules. 

3.  Adding  new  uses  having  considerable  diversity  with 
the  present  load. 

In  general,  it  is  l)etter  to  build  a  high  load  factor  by 
developing  a  great  variety  of  uses  for  electric  service  as 
compared  to  the  attainment  of  high  diversity  in  a  few 
large  customers. 

It  is  believed  that  the  domestic  load  offers  the  greatest 
possibilities  for  increasing  revenue  and  load  factor  with 

*Based  on  paper  “Effect  of  Load  E actor  on  the  Cost  of  Produc¬ 
tion  and  Methods  of  Improz'ing  Load  E actor,”  World  Pozeer  Con¬ 
ference,  Berlin,  1930. 


the  smallest  increase  in  investment  per  unit  of  added 
load.  Of  all  the  appliances  the  oil  burner  and  refrig¬ 
erator  give  the  greatest  load  to  utilities,  each  contributing 
more  than  400  kw.-hr.  to  the  customer’s  load.  There  are 
1,200,000  refrigerators  in  use,  using  500,000.000  kw.-hr. 
per  year.  The  sale  of  500,000  machines  annually  would 
contribute  200,000,000  kw.-hr.  per  year  to  the  domestic 
load  at  high  load  factor.  There  are  500,000  oU  burners 


Effect  of  capacity  factor  on  generating  costs 
of  a  large  steam  plant  using  pulverized  fuel 
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now  in  use,  with  a  load  factor  of  17  to  2^  per  cent  on  an 
annual  basis,  each  contributing  about  456  kw.-hr.  per  year 
to  the  load. 

Electric  hot  water  heating  is  another  unexploited  busi¬ 
ness  that  should  add  about  360  kw.-hr.  per  month  for 
every  40  gal.  use  per  day,  at  a  load  factor  of  75  i)er  cent. 
Another  possibility  is  electric  house  heating,  with  an 
annual  use  of  30.000  to  60,000  kw.-hr.  at  high  load 
factor.  This  load  has  been  developed  greatly  abroad,  one 
town  in  Switzerland  having  improved  its  load  factor  from 
29  in  1910  to  70  in  1928. 

The  time  elements  involved  in  daylight  saving  can  be 
used  to  improve  utility  load  conditions  and  suggest  IX)S- 


30  40  50  60  70  80  90 

Capacity  Factor 

Estimated  costs  for  power  at  various  capacity 
factors  for  Powerton  steam  plant 

Appliances  Used  in  5,000  Homes  in  Chicago 


6  — - 

1  1  Fuel  cost^^ ,  i  1  i 


Annual 

Per  Cent 

Per  Cent  in 

Appliance 

Kw.-Hr. 

Saturation 

Regular  Use 

Washer . 

.  25 

35 

93 

\  acuuni  cleaner . 

.  30 

87 

98 

Ironer . 

.  100 

6 

98 

RefriKerator . 

.  800 

10 

99 

Flat-iron . 

.  72 

96 

99 

Toaster . 

.  37 

36 

86 

Percolator . 

.  42 

16 

62 

SewinK  machine . 

.  17 

II 

88 

Radio . 

.  20 

54 

99.5 

Fan . 

.  16 

13 

81 

Heater . 

.  42 

10 

70 

Kitchen  ventilator . 

.  50 

1 

97 

Table  stove . 

.  37 

2 

43 

Waffle  iron . 

.  30 

8 

74 

Heating  pad . 

.  16 

6 

80 

Curling  iron . 

.  25 

4 

51 

Hair  drier . 

.  25 

1 

73 

Vibrator . 

.  10 

1 

73 

Charger . 

.  20 

4 

90 

Ultra-violet  lamp . 

.  30 

1 

64 

Fireplace . 

.  40 

1 

71 

30  40  50  60  70  80  9( 

Capacity  Factor 

Effect  of  capacity  factor  on  200,000-kw. 
1,200-lb.  pressure  station  using  unit  mill 
pulverizers 


Non -coincident  maximum' t,34f, 000  | 

I  I  I  I  I  I 

-  Coincident  maximum  1^49,000  kw\  l 


Nor, -coincident 
n7ax/mum  ■ 
for  the  year 


Load  at 
time  of 
system 
Water  /  maximum 
Pumpina  Steely  / 

/Production  / 


General 

Manufacturing 


Heating  & 
Plumbing 


Load  factor  study  for 
groups  of  large  industrial 
customers  of  Common¬ 
wealth  Edison  Company 


Sum 

of 

Separate 
Maxima 
100310  Kw, 


Diversity 

Factor 

2.84 


Refrigeration 


Load 
Factor 
61.7  <^0 


to  good  advantage,  especially  if  electric  heating  is  also 
brought  into  conjunction  with  air-conditioning  ]X)ssi- 
hilities. 

In  agriculture  and  rural  service  the  annual  load  factor 
at  present  is  only  about  4  ])er  cent.  The  addition  of 
irrigation,  pumping  and  drainage  can  he  used  to  improve 
the  load  factor  appreciably.  Added  use,  more  appliances 
and  complete  service  are  needed,  Itoth  to  make  rural 
business  profitable  and  to  add  to  its  load  factor. 

Interconnection  gives  o]>i)ortunity  for  load  factor  im¬ 
provement.  In  a  typical  interconnection  in  Indiana, 
Illinois  and  Wisconsin  interconnection  gives  a  diversity 
<jf  92,000  kw.  and  a  load  factor  im])rovement  of  8  per 
cent.  More  illumination,  electric  trucks,  electric  heat  and 
many  other  loads  afford  opportunity  for  load  factor 
improvement. 


Steel 

Products 


Gas  ^  y 
Manufacturing  Foundries 


Miscellaneous 
Chemical  Lar^e 

Manufacturing  Customers 


Meat 

Packing 


sihilities  for  staggering  certain  classes  of  work  in  a  com¬ 
munity  to  the  advantage  of  transportation  facilities  and 
for  the  improvement  of  load  factor. 

In  the  industrial  field  the  possibilities  for  air-condition¬ 
ing  applications  are  large,  but  only  on  long-hour  processes 
will  this  secure  an  improved  load  factor.  Certain  classes 
of  business,  such  as  cotton  mills,  theaters  and  foundries, 
can  l)e  studied  for  business  and  load  factor  improvement 
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More  Lines,  Fewer  Stations 


Reliability  statistics  of  transmission  serv¬ 
ice  questioned.  Advocates  Baum  principle 
of  transmission.  New  knowledge  makes 
transmission  economical  and  reliable 


For  the  same  length  of  line  the  same  amount  of 
power  can  he  transmitted  with  a  higher  efficiency 
with  a  given  order  of  stability  as  the  transmission 
voltage  is  increased,  and  the  amount  of  copper  required 
for  the  same  amount  of  power  will  l)e  inversely  propor¬ 
tional  to  the  voltage  and  the  transmission  loss  per  mile 
will  also  be  inversely  proportional  to  the  voltage. 

It  is  |>ertinent  to  ask,  then,  why  the  gain  in  cost  by 
high-voltage  transmission  is  not  greater.  The  answer  is 
that  while  the  cost  of  conductors  is  reduced  for  a  given 
amount  of  power  transmitted,  the  cost  of  the  line  sup¬ 
ports  increases  at  a  rate  probably  not  far  from  being 
proj)(»rti(»nal  to  the  square  of  the  voltage.  This  is  due 
to  the  fact  that  the  wind  stresses,  distortional  stresses 
and  sleet  load  are  increased  in  proportion  to  the  voltage 
and  the  towers  have  to  be  made  considerably  higher  as 
the  voltage  is  increased.  There  is.  therefore,  a  gam  due 
to  the  decrease  in  conductor  cost  per  kilowatt  trans¬ 
mitted.  but  this  gain  is  not  a  large  percentage  of  the 
total  cost  of  the  transmission  line  and  may  be  entirely 
willed  out  if  the  conditions  for  the  lower  voltage  are 
more  favorable  to  stability.  To  illustrate  by  an  example, 
let  us  suppose  that  it  is  desired  to  transmit  a  certain 
amount  of  power  to  154  kv.  or  220  kv.  and  it  is  found 
that  with  four  lines  at  154  kv.  the  conditions  for  stability 
are  just  satisfied.  What  will  be  the  conditions  at  220 
kv.  ?  Here  the  number  of  lines  should  be  two,  but  we 
find  that  with  two  lines  the  system  will  not  be  stable. 
It  will  therefore  Ini  necessary  to  use  three  lines,  and  these 
lines,  even  with  the  same  amount  of  copper,  will  cost 
more  than  the  four  154-kv.  lines. 

Transmission  lines  should  be  compared  on  the  basis 
(»f  CHpial  distances  and  amount  of  power  proportional  to 
the  s(|uare  of  the  voltage,  or.  what  is  the  same  thing,  on 
the  basis  of  the  same  number  of  lines.  On  this  basis 
the  cost  of  transmission  per  mile  per  kilowatt  trans¬ 
mitted  is  reduced  with  increase  in  transmission  voltage. 
As  regards  synchronous  condenser  ca])acity  required, 
this  is  proportional  to  the  square  of  the  transmission 
voltage  aiKl  will,  therefore,  for  a  given  length  of  line, 
whatever  the  voltage,  be  proportional  to  the  amount  of 
power  transmitted  for  the  given  stability  conditions 
imposed. 

1  be  cost  per  mile  of  single-circuit  transmission  lines, 

*Iiasc(i  on  paf>cr  “The  flcoiiojnics  of  Poiecr  Transmission  as 
Influenced  hy  Recent  StabHity  Studies  and  Increase  in  Speed  of 
Circuit  Interruption.''  ll’orld  Tozeer  Conference,  Rerlin,  1930. 


By  C.  L  FORTESCUE* 

Consulting  Transmission  Engineer 
Westinghouse  Electric  Cr  Manufacturing  Company, 

East  Pittsburgh,  Pa 


constructed  according  to  the  specifications  outlined  in  the 
previous  discussion,  may  be  approximately  obtained  hy 
the  following  formula: 

Cost  per  mile  of  ^  ^  ^  +  3.200  ( 230  ( 

line  m  dollars  VlOU;  VlOO/  V 100/ 

According  to  this  formula  a  220-kv.  line  would  cost 
$25,000  per  mile,  a  155-kv.  line  would  cost  $13,500  per 
mile.  The  former  would,  for  the  same  conditions  of 
stability,  transmit  twice  the  amount  of  power  that  the 
latter  would  and  the  cost  per  kilowatt  per  mile  for  the 
latter  is  only  8  per  cent  greater  than  the  former. 

Effect  of  quick-response  excitation 

It  is  customary  in  stability  calculations  to  assume  that 
the  flux  linkages  of  the  field  remain  constant  during  the 
fault  condition  and  after  the  fault  is  cleared  the  build¬ 
ing  up  of  voltage  will  depend  on  the  type  of  excitation 
used.  Quick-resjKinse  excitation  insures  that  the  field 
flux  linkages  shall  not  decrease ;  the  rate  at  which  the 
flux  may  be  increased  depends  iqxm  the  maximum  ex¬ 
citer  voltage  obtainable.  In  the  above  discussion  no 
mention  is  made  of  the  reactance  of  the  generator  and 
transformer  which  enters  into  the  stability  problem,  but 
it  may  be  well  to  state  that  on  a  proper  basis  of  com¬ 
parison  the  rating  for  the  generator  and  transformers 
should  be  proportional  to  the  static  stability  limit  of 
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the  line  for  different  lengths  under  consideration,  and 
therefore  the  reactance  of  generators  will  always  he 
proportional  to  the  reactance  of  the  line.  Consequently 
the  phase  angle  for  a  given  condition  of  stability  will 
be  ])ractically  constant  whatever  the  length  of  line. 

Effect  of  high-speed  interruption  of  faults 

W'^ithin  the  last  year  great  advances  have  been  made  in 
the  d'-sign  of  circuit  interrupters.  As  a  result  of  recent 
developments  it  is  practicable  to  use  a  circuit  breaker 
which  will  clear  a  fault  in  eight  cycles  or  less  after  its 
initiation.  Even  with  a  double-line  fault  to  ground  the 
clearing  of  the  fault  by  an  eight-cycle  breaker  reduces  the 
system  disturbance  to  little  more  than  that  which  would 
result  from  switching  out  one  line  under  load.  With  the 
most  severe  type  of  fault  for  the  same  stability  the  load 
limit  has  been  raised  from  0.25  to  0.76.  For  a  more 
fre(juent  type  of  fault  the  increase  is  from  0.02  to  0.86, 
a  very  substantial  gain,  and  for  line-to-ground  faults, 
which  are  the  most  frequent  of  all,  there  is  a  .substantial 
gain  from  0.71  to  0.895.  When  long-distance  transmis¬ 
sion  has  to  he  considered,  we  at  once  see  that  merely 
raising  the  transmission  voltage  does  not  permit  of  in¬ 
creasing  the  distance  that  power  can  be  transmitted  in 
the  .same  proportion.  It  is  true  that  some  economy  may 
be  obtained  for  long-distance  transmission  by  using  hol¬ 
low  conductors  or  conductors  with  steel  cores,  but  in 
countries  where  sleet  is  predominant  and  where  wind 
velocities  are  high  the  resulting  saving  is  not  very  great. 
It  appears  to  the  writer  that  a  rational  ])olicy  should  aim 
to  use  as  large  conductors  as  possible  and  load  them  so 
that  the  cost  of  the  losses  and  the  corres])onding  cost 
of  the  line  are  compatible.  It  does  not  seem  sound  from 
an  economic  yxiint  of  view  to  reduce  the  carrying  ca¬ 
pacity’  of  the  conductors  for  the  sake  of  using  a  straight¬ 
away  transmission  line. 

Kva.  requirement  of  transmission  discussed 

A  feature  of  transmission  lines  which  does  not  seem 
to  he  generally  understood  is  that,  just  as  much  as  in  the 
case  of  a  dynamo-electric  machine,  they  require  excita¬ 
tion.  This  excitation,  as  in  the  case  of  a  dynamo-electric 
machine,  will  vary  with  the  load,  and  must  be  supplied 
either  by  the  generators  or  by  synchronous  condensers 
or  by  both. 

Exciting  kva.  may  be  transmitted  just  the  same  as 
]>ower,  and  if  one  elects  to  transmit  wattless  kva.  it  will 
be  done  at  the  expense  of  power  transmission.  This  is 
ju.st  as  true  for  a  transmission  line  as  for  a  generator. 
In  the  latter  we  .say  it  is  operating  at  low  power  factor 
and  rate  it  accordingly.  The  excitation  requirements 
for  a  transmission  line  are  distributed  over  the  line  and 
will  vary  with  the  amount  of  ]X)wer  transmitted. 

(^ne  way  in  which  the  excitation  requirements  of  a 
long  transmission  line  may  be  met  is  by  in.serting  in 
series  with  the  line  static  condensers  or  other  forms  of 
negative  reactance.  This  method  was  suggested  by  the 
writer  prior  to  1915,  but  was  not  advocated  by  him  on 
account  of  several  serious  objections.  One  of  the  objec¬ 
tions  is  that  condensers  have  a  limiting  voltage,  and  if 
they  are  subjected  to  higher  voltage  for  an  appreciable 
length  of  time  they  are  liable  to  breakdown,  consequently 
the  condensers  installed  must  be  rated  on  the  basis  of 
the  maximum  sustained  overvoltage  and  they  must  be 
protected  against  any  abnormal  voltage  they  might  be 


.subjected  to  during  faults,  by  protective  gaps,  saturation 
of  magnetic  circuits  of  step-down  transformers  or 
equivalent  devices.  It  should  be  stated  that  when  there 
are  several  transmission  lines  in  multiple  the  increased 
rating  of  the  condensers  may  not  be  very  grpat  and  the 
effect  of  the  protective  devices  during  fault  condition  is 
probably  beneficial.  Another  objection  is  that  each  in- 
.stallation  requires  a  rather  complicated  insulating  struc¬ 
ture.  which  may  give  trouble  during  lightning  storms. 
This  method  of  compensating  for  the  effect  of  the  line 
reactance  might  l)e  called  the  series  excitation  method. 

Discussion  of  Baum  principle  of 
power  transmission 

In  1921  Frank  G.  Baum,  in  a  paper  presented  at  the 
summer  convention  of  the  A.I.E.E.  at  Salt  Lake  City, 
])roposed  a  method  for  transmitting  power  over  long 
lines  which  consisted  in  placing  at  suitable  intervals 
along  the  line  synchronous  condenser  stations  or  other 
suitable  wattless  kva.  generating  means  of  sufficient  rat¬ 
ing  and  so  regulated  that  under  all  conditions  of  opera¬ 
tion  the  voltage  at  these  points  would  be  maintained 
within  a  predetermined  range  of  variation.  Baum  called 
this  type  of  transmission  line  a  constant  potential  line. 

The  recent  development  in  circuit  breakers  enables  the 
transmission  engineer  to  use  the  Baum  sy.stem  to  its  full¬ 
est  economy.  The  ability  to  transmit  power  with  sta¬ 
bility  over  distances  using  the  Baum  .system  is  approx¬ 
imately  the  same  as  that  of  one  of  its  sections,  except  for 
the  line  los.ses  which  must  be  subtracted. 

It  is  well  known  that  for  short  transmission  lines — 
that  is  to  say,  lines  below  100  miles  in  length — the 
economics  of  the  line  may  be  computed,  taking  sta¬ 
bility  into  consideration  on  the  basis  of  a  modification 
of  Kelvin’s  law.  With  long  lines  of  the  order  of  200 
or  300  miles  the  design  of  the  line  is  dictated  almost 
entirely  by  the  limitations  imposed  by  considerations  of 
stability,  d'bis  means  that  the  ]x)wer  limit  with  .stability 
of  long  straightaway  lines  is  very  small  and,  since  the 
controlling  factors  in  mechanical  design  of  most  lines 
are  sleet  and  wind  conditions,  very  little  gain  in  cost  of 
lines  can  be  effected  by  reduction  in  weight  of  conductor, 
due  to  the  lowered  power  transmission.  Consequently, 
the  cost  per  mile  ])er  kilowatt  transmitted  increases  rap¬ 
idly  with  the  length  of  the  line  with  straightaway  trans¬ 
mission.  In  the  case  of  the  Baum  system,  the  require¬ 
ments  in  the  matter  of  excitation  of  the  line  are  prac¬ 
tically  proportional  to  the  length  of  the  line,  and  the 
amount  of  power  transmitted  is  independent  of  the 
length  of  line,  except  for  line  losses,  and,  therefore, 
the  cost  per  mile  per  kilow’att  transmitted  for  the  full 
length  of  line,  as  compared  to  one  section,  is  practically 
in  inverse  ])roportion  to  their  electrical  efficiencies. 

The  importance  of  the  Baum  system  in  the  economics 
of  long-distance  power  transmission  cannot  be  over¬ 
estimated.  On  account  of  lack  of  reliable  data  on  the 
cost  of  220-kv.  transmission  lines  and  the  influence  of 
such  factors  as  weight  of  conductor  and  the  total  cost 
j’er  mile  of  line,  it  is  not  possible  at  the  present  time  to 
give  actual  figures  for  the  cost  per  mile  per  kilowatt 
transmitted  for  straightaway  lines  and  lines  utilizing 
the  Baum  principle,  hut  I  think  that  it  is  conservative 
to  say  that  for  a  flOO-mile  line  ffiere  will  be  a  saving 
in  cost  with  the  Baum  system  of  between  10  per  cent 
and  20  per  cent  over  the  straightaway  system,  and  for 
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lines  400  or  500  miles  in  length  the  saving  increases  very 
rapidly. 

The  long-distance  transmission  of  base  pover  has 
been  criticised  in  America  on  the  score  of  the  unrelia¬ 
bility  of  transmission  lines  as  shown  by  statistics 
gathered  in  recent  years  on  existing  lines  and  the  build¬ 
ing  of  small  ( 100,000-kw.)  steam-driven  power  plants 
at  strategic  points  in  long  power  supply  systems  has 
been  advocated.  Conclusions  based  on  statistics  are 
frequently  erroneous  and,  in  this  case,  the  incorrectness 
of  the  conclusions  is  almost  too  obvious  to  need  refuta¬ 
tion.  In  the  past  a  large  proportion  of  transmission 
lines  were  designed  and  operated  without  any  considera¬ 
tion  being  given  to  conditions  of  stability.  While  the 
greater  part  of  the  outages  have  been  caused  in  the 
past  by  lightning,  a  large  number  have  been  due  to 
causes  which  can  be  remedied,  such  as  false  relay  opera¬ 
tion  and  mistakes  in  operation.  As  regards  the  outages 
due  to  lightning,  these  may  be  reduced  to  one-half  or 
one-third  by  the  addition  of  overhead  ground  wires  to  a 

T 

Hydro-Steam 

Economic  study  shows  many 
advantages  to  generation  by 
use  of  both  steam  and  hydro 
plants.  Typical  example  of 
Conowingo  interconnection 

By  N.  E.  FUNK* 

Vice-President  Philadelf'liia  liicctric  Company 


Ain'DRO-ELECTRIC  system  serving  very  impor¬ 
tant  load  centers  should  have  relay  generating  sta¬ 
tions  at  these  load  centers  that  can  immediately 
sujiply  the  most  important  part  of  the  load  in  the  event 
of  transmission  line  failures.  This  entails  added  invest¬ 
ment  for  duplication  of  capacity  which  is  absent  in  prop¬ 
erly  i)roportioned  combined  systems,  since  the  steam 
plants  are  always  available  to  carry  the  important  loads. 

Usually  the  operating  and  investment  cost  of  a  hydro 
system  is  more  adversely  affected  by  a  low  system  load 
factor  than  is  the  case  of  a  combined  system  with  its 
lower  investment  per  unit  of  power  supplied. 

W  ith  limited  stream  flow,  a  material  increase  in  the 
load  factor  of  a  given  system  with  growth  may  entail 
the  develo])ment  of  additional  hydro  to  supply  the  added 
<  nergy  without  adding  a  corresponding  firm  capacity  to 
the  system  due  to  the  decrease  in  firm  capacity  of  the 
existing  plants  caused  by  increased  hours  of  operation 
for  the  same  stream  flow  made  necesary  by  increase 

*Based  on  paper  "Economics  of  Combined  Hydro  and  Steam 
Poioer  Systems,"  World  Poiver  Conference,  Berlin,  1930. 


large  number  of  lines  which  are  operating  at  the  present 
time  without  this  protection.  As  regards  future  high- 
voltage,  long-distance  transmission  lines,  these  will  prob¬ 
ably  be  220  kv. 

As  regards  the  suggestion  that  small  (100.000-kw.) 
steam  plants  having  high  steam  economy  should  be  dis¬ 
tributed  through  a  large  system,  this  seems  to  me  to  be 
economically  retrogressive,  since  it  entails  handling  and 
rehandling  of  coal  in  relatively  small  amounts,  which 
is  always  a  costly  process.  It  seems  to  me  that  the 
economic  trend  is  in  the  opposite  direction ;  that  is  to  say, 
toward  the  concentration  of  high  efficiency  generating 
stations  at  points  where  coal  can  be  obtained  with  a 
minimum  amount  of  handling  and  transportation 
charges,  and  to  the  transmission  of  the  power  from  these 
plants  by  transmission  lines  designed  and  built  econom¬ 
ically,  so  that  the  cost  of  transmission  of  the  energy 
delivered  by  them  will  be  less  than  the  cost  of  transport¬ 
ing  and  handling  the  amount  of  coal  required  to  gen¬ 
erate  the  same  energy  at  the  points  of  distribution. 

▼ 

Combinations 


system  load  factor.  This  factor  is  not  present  in  a  com¬ 
bined  system  because  there  is  no  fundamental  limita¬ 
tion  to  the  load  factor  of  a  steam  system  comparable  to 
stream-flow  limitations. 

The  increase  in  size  of  steam  units  has  brought  with 
it  increased  time  requirements  for  starting  up  units. 
This  makes  it  necessary  to  operate  excess  steam  capacity 
to  insure  service.  The  hydro  plant  is  an  ideal  supple¬ 
ment  to  these  large  steam  units  because  the  starting 
time  of  the  hydro  units  is  relatively  short. 

The  operation  of  peak-load  steam  plants  is  expensive, 
but  a  hydro  plant  may  be  used  as  a  peak-load  carrier 
at  comparatively  low  operating  costs  during  low  stream- 
flow  periods  and  yet  give  low  operating  costs  for  base 
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loads  during  high  stream-flow  periods.  This  advantage 
can  he  used  only  on  large  combined  steam-hydro  systems. 

Stream-flow  conditions  govern  operation  on  combined 
systems  very  largely.  The  most  difficult  operating  con¬ 
dition  is  encountered  where  stream-flow  plants  are  used 
with  little  or  no  .storage.  Under  these  conditions  the 
hydro  jdant  must  oj^erate  at  either  base-load  or  ])eak- 
load  at  different  intervals  and  the  entire  system  must 
be  large  to  permit  of  this  transfer  in  operating  condi¬ 
tions.  The  firm  capacity  of  the  hydro  station  can  be 
preserved  by  peak  operation  only  if  the  load  is  of  a  size 
that  the  energy  under  the  peak  of  the  load  equal  to  the 
hydro  caj^acity  is  ecpial  to  or  less  than  the  energy  gen¬ 
erated  from  the  e(}ualized  minimum  stream-flow. 

Typical  operations  of  the  Conowingo  plant  in  con¬ 
junction  with  the  interconnected  steam  and  hydro  sta¬ 
tions  are  given  in  Table  I  as  illustrating  the  variables 
to  be  expected  on  a  stream-flow  station. 


Table  I — Stream-Flow  Hydro  Plant  on  a 
Large  Combined  System 


Hystem  Lttad  l''»cU>r,  Per  Cent 

Firm  capacity  in  per  cent  of  average  load . .  .  30  60 

As  limited  by  Dt'cember  low  flow .  90  28 

As  limited  by  July  low  flow .  118  27 

Knency  in  Per  Cent  of  Total  System  Energy 

100  per  cent  stream  flow,  December .  66,5  28 

50  per  cent  stream  flow,  December .  50  28 

5  [M-r  cent  stream  flow,  December .  5  5 

50  per  cent  stream  flow,  July .  50  28 

10  per  cent  stream  flow,  July .  10  10 


It  is  seen  that  the  .summer  low  flow  has  not  limited 
tile  capacity  as  much  as  the  winter  low  flow  for  the  30 
per  cent  load  factor  sy.stem  and  tinly  slightly  more  for 
the  t»0  per  cent  load  factor  system  because  the  summer 
low  flow  was  assumed  to  be  twice  the  value  of  the  winter 
low  flow. 

In  order  to  illustrate  the  method  of  approach  for  an 
economic  analysis  a  certain  load  is  used  as  a  base  to  be 
supplied  by  an  all-steam  system  or  by  a  combined  hydro¬ 
steam  system.  The  steam  plant  cost  is  assumed  as  $115 
per  kilowatt,  the  hydro  plant  as  $260  per  kilowatt. 
Carrying  charges  are  9  per  cent  on  the  hydro  and  12 
per  cent  on  the  steam.  Operating  costs  of  the  steam 


Table  II — Comparison  of  Energy  Costs  on 
Steam  and  Combination  Systems 


System  Load  System  Load 

Factor — 30  Per  Cent  Factor — 60  Per  Cent 

.All  Steam  Combined  All  Steam  Combined 


Number  of  >Steam  Planto . 

2 

2 

1 

1 

Number  of  Hydro  Plants . 

Annual  Carrying  Charges 

0 

1 

0 

1 

Steam . 

$38  77 

$31.21 

$15.30 

$19.34 

$16.99 

$9.72 

Operating  Demand  Cost 

Steam . 

$11  42 

$7.82 

$1.35 

$5.70 

$4.60 

$10.41 

Energy  f'ost 

Steam . 

$20.  15 

$14.53 

$20  15 

$16.77 

Total  Cost . 

$70.34 

$70.21 

$45.  19 

$48.49 

Cost  per  kilowatt-hour,  rents 

0.873 

0.871 

0.561 

0.602 

jilant  are  assumed  as  $4  per  kilowatt-year  on  peak  plus 
2.5  mills  per  kilowatt-hour  and  the  hydro  operating  cost 
as  $1.50  per  kilowatt-year.  In  Table  II  the  re.sult  of 
such  assumptions  when  calculated  and  applied  to  a 
given  load  are  shown. 

It  is  seen  that  the  hydro  is  not  of  interest  at  a  system 
load  factor  of  60  per  cent  and  is  of  doubtful  value  at 
30  per  cent  load  factor.  Whether  to  develop  the  hydro 
depends  upon  the  system  growth  and  load  factor  condi¬ 
tions.  In  the  all-steam  system  cited  a  new  steam  ]3lant 
will  be  required  shortly  because  of  load  growth,  but 
would  not  be  required  on  the  combined  system  until 
the  load  had  more  than  doubled.  This  factor  and  the 
relative  costs  involved  make  hydro  development  very 
profitable  for  30  per  cent  load  factor  conditions.  The 
results  show  that  any  variable  stream  must  be  developed 
up  to  but  not  beyond  the  maximum  firm  capacity  that 
can  be  obtained  by  running  the  hydro  plant  as  a  peak- 
load  station  during  the  low-flow  season. 

The  illustrations  used  in  the  economic  analysis  indi¬ 
cate  a  method  for  evaluating  the  many  factors  that 
enter  into  an  economic  analy.sis  of  all  steam  versus  com¬ 
bined  hydro  and  steam  systems.  It  is  seen  that  many 
variables  enter  into  each  case  and  that  generalizations  are 
dangerous.  There  is  no  doubt,  however,  that  adequate 
analysis  will  ])rove  that  many  combination  .systems  are 
more  economical  than  either  an  all -steam  or  an  all-hydro 
system. 


Finsing 
power  station 
in  Germany 
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Utility  and  Industrial 


By  GEORGE  E.  WHITWELL* 

Vice-President  Duqitesne  Light  Company. 

Pittshiirgli,  Pa. 


IN  ORDER  to  give  a  concrete  example  of  the  type 
of  questions  that  arise  and  of  the  method  of  making 
an  interconnection  agreement  between  a  utility  and 
industrial  plant,  we  will  consider  an  actual  case  of  a 
large  steel  company.  The  utility  prepared  a  60-page 
typewritten  report  outlining  in  detail  the  problem  both 
from  the  industrial  plant’s  viewpoint  and  that  of  the 
utility.  A  few  of  the  highlights  are  of  interest: 

1.  The  report  concludes  with  the  statement  that  the 
representatives  of  both  parties  consider  it  feasible  and 
mutually  profitable  to  make  an  interconnection  of 
1 5,000  kw. 

2.  A  $300,000  frequency  changer  from  25  to  60  cycles 
and  vice  versa,  so  that  power  may  be  interchanged  in 
either  direction,  is  a  necessary  part  of  the  equipment  to 
make  possible  the  interconnection.  An  extension  of 
transmission  system  by  the  utility  costing  $125,000  is 
also  necessary.  The  annual  fixed  charges,  figuring  13 
per  cent,  will  be  $55,250  on  the  $425,000  capital  expendi¬ 
ture  involved. 

‘  3.  There  is  available  in  the  transmission  system  of  the 

power  company  in  the  district  under  consideration  capac- 
j  ity  of  15,000  kw.  at  unity  power  factor. 

'  *Bascd  OH  paper  "Commercial  Aspects  of  Interchanging  Power 

Between  lAilitics  and  Large  Industrials.’’  IVorld  Power  Confer- 
^  ence,  Berlin,  1930. 


Interconnections 


Illustrative  example  of  application  of 
economics  and  principles.  General 
rules  for  utility  and  industrial  agree¬ 
ments.  Economies  for  both  parties 


4.  The  steel  company  has  available  spare  generating 
capacity  to  act  as  standby  to  the  utility’s  transmission 
system. 

5.  The  utility  increases  its  generating  capacity  in  blocks 
large  enough  to  take  care  of  two  or  three  years  of  sys¬ 
tem  growth;  hence,  immediately  after  an  increase  in 
generating  capacity,  there  can  be  available  for  a  period 
of  from  one  to  three  years  considerable  surplus  energy 
which  may  be  used  by  the  steel  company  or  others  up  to 
the  time  that  it  is  absorbed  by  the  normal  growth  of  the 
utility’s  load.  During  such  limited  periods  of  time  the 
utility  can  sell  firm  pow-er  to  the  steel  company  without 
additional  investment  in  generatitig  facilities,  thus  per¬ 
mitting  the  steel  company  to  delay  investment  in  its 
own  power  plant  extensions. 

6.  The  utility’s  total  cost  of  increment  energy  delivered 
at  the  steel  plant,  and  properly  safeguarded  in  the  event 
of  changes  in  the  price  of  coal,  is  such  that,  for  limited 
periods  of  one  to  three  years,  it  is  mutually  profitable 
for  the  steel  company  to  purchase  surplus  energy  up  to 
the  limit  of  the  interconnection. 

7.  Three  general  classes  of  service  are  recognized: 

Emergency  Energy. — Covering  unforeseen  require¬ 
ments  by  either  company  to  be  supplied  by  the  other 
w'hen  it  has  facilities  available. 

Dump  Energy. — Which  will  be  bought  from  the  steel 
company  by  the  utility  when  the  former  has  a  surplus 
which  it  wishes  to  dispose  of. 

Surplus  Energy. — W’hich  may  be  supplied  by  either 
company  to  the  other  for  considerable  periods  under  a 
mutual  agreement  made  previously  to  the  .starting  of 
such  supply 

8.  Thirty  million  kilowatt-hours  ])er  year  bought  by 
the  utility  as  dump  energy  during  week-end  and  night 
j)eriods  covers  the  cost  to  the  industrial  of  interconnection 
fixed  charges.  The  30,000.000  kw.-hr.  per  year  repre¬ 
sents  approximately  50  per  cent  load  factor.  The  price  to 
the  utility  is  .such  that  no  loss  is  suffered  by  it,  and  a 
profit  sufficient  to  meet  fixed  charge  on  necessary  equip¬ 
ment  accrues  to  the  industrial.  Thus  from  otherwise 
waste  heat  in  the  industrial’s  plant  sufficient  dump  energy 
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can  be  made  and  sold  to  warrant  necessary  capital 
exjx^nditure  for  frequency  changer  and  new  transmission 
facilities. 

9.  With  fixed  charges  on  capital  expenditures  pro¬ 
vided  for.  the  interconnection  is  made  and  surplus  or 
emergency  energy  can  be  profitably  exchanged. 

General  aspects  of  interconnection 

Having  reviewed  a  method  of  solving  the  problems 
connected  with  this  steel  plant,  let  us  set  down  some 
general  rules  that  will  be  helpful  in  solving  similar 
problems. 

Situaftojis  in  JVJticJi  Types  of  Relations 
Are  Most  Often  Called  For: 

(a)  Large  demand  for  process  steam  at  ])ressure  con¬ 
sistent  wdth  ])ower  production  before  steam  is  used  for 
[)roces3  purposes — surplus  of  process  steam  requirements 
or  at  least  enough  for  power  use — coincidence  of  power 
and  process  services. 

(b)  Demand  for  process  steam  less  than  amount 
recjuired  for  making  needed  power  with  adecjuate  con¬ 
densing  water  and  good  load  factor. 

(c)  Steam  for  process  at  high  enough  pressure  for 
power  generation. 

(d)  Large  supply  of  waste  heat  at  high  enough  tem¬ 
perature  for  economic  steam  generation. 

(e)  Large  supjdy  of  combustible  material  as  by-prod¬ 
uct  of  process  work,  such  as  wood  waste  or  combustible 
gas. 

(f )  Very  large  power  requirements  at  good  load  factor 
in  location  where  fuel  and  condensing  water  are  available 
at  competitive  prices,  so  large  and  economical  ])ower 
plant  can  be  constructed. 

(g)  Ownership  of  water  power  site  near  industrial 
plant. 


Financial  and  Legal  Phases: 

I.  Amortization  of  Investment: 

(a)  Utility  must  be  able  to  justify  expenditure  on 
basis  of  both  future  as  well  as  present  conditions. 

(b)  Care  must  be  taken  to  see  that  conditions  do  not 
change  over  a  period  of  years.  For  instance,  industrial 
may  go  out  of  business,  its  financial  status  and  executive 
personnel  may  be  materially  altered  and  thus  seriously 
affect  utility’s  investment. 

(c)  Several  ways  of  protecting  the  investment  in  spe¬ 
cial  plant  or  equipment  are  enumerated  below : 

1.  Sell  plant  outright  to  the  industrial. 

2.  Sell  plant  to  the  industrial  on  the  installment 

plan. 

3.  Plant  leased  to  the  industrial  but  operated  by 

the  utility. 

4.  Plant  built  by  the  industrial  and  operated  by  the 

utility. 

5.  Special  eciuipment  installed  by  the  utility  in  the 

industrial’s  plant. 

6.  Joint  ownership  of  plant  or  equipment. 

II.  Factors  Affecting  Rates: 

(a)  Power  or  other  service  sold  to  the  industrial. 

(b)  Power  or  other  service  sold  by  the  industrial  to 
the  utility. 

(c)  Sale  of  .steam  to  the  indu.strial  by  the  utility. 

Interconnection  economies  merit  thought 

Interconnection  relationships  between  utilities  and  in¬ 
dustrials  should  be  based  upon  sound  economic  advantage 
to  both  parties.  Changing  conditions  have  made  such 
interconnections  Ixjth  neces.sary  and  jirofitable.  It  is 
thought  that  this  new  relationship  between  utilities  and 
industrials  warrants  the  best  thought  that  can  be  give  n 
it  by  utility  commercial  executives. 


T  ▼  T 


Sloan  Answers  Sackett  Statement 


Matthew  S.  Sloan,  president  of  the  National  Electric  Light  Association,  in  a 
statement  issued  June  18  from  the  San  Francisco  convention  of  the  associ¬ 
ation,  challenged  the  accuracy  of  statements  reported  to  have  been  made  by 
Ambassador  Sackett  in  a  speech  to  the  World  Power  Conference  at  Berlin. 


“.Ambassador  Sackett  is  mistaken  in  his  facts. 
Fleet ricity  does  not  cost  the  great  mass  of  con¬ 
sumers  fifteen  times  what  it  costs  to  produce,  as 
he  said.  On  the  average  the  country  over  the 
sales  jirice  to  domestic  con.sumers  is  not  over  four 
times  the  co.st  of  energy  at  the  iiower  house. 

“The  .Ambas.sador  discloses  a  lack  of  under¬ 
standing  of  the  fundamental  economics  of  busi¬ 
ness  generally,  and  particularly  of  electric  service. 

“Business  men  know  that  cost  of  goods  at  the 
factory  is  a  small  part  of  the  price  i)aid  by  cus¬ 
tomers.  Costs  of  advertising,  transporting,  dis¬ 
tributing,  selling,  marketing,  and  servicing,  taken 
together,  are  the  largest  element  of  sales  price  in 
most  cases. 

“Electric  service  is  no  exception.  The  cost  of 
electric  ]X)wer  at  the  power  house  is  the  smallest 
item.  The  large  items  of  expense  in  serving  our 


domestic  consumers  are  costs  of  lines,  facilities 
to  deliver  the  electricity  to  their  homes,  losses  in 
delivery,  reading  the  meters,  billing,  collecting, 
and  maintaining  the  service  ready  for  instant  use. 
These  costs  are  incurred  in  large  part  regardless 
of  how  much  electricity  our  household  consumer 
uses. 

“We  do  not  sell  a  commodity.  We  sell  a 
service.  Our  customers  cannot  go  to  the  power 
house  and  get  their  electricity,  ])ay  us  cash,  and 
carry  it  home.  W’e  cannot  store  electricity  and 
await  future  sales.  Electric  service  must  be  con¬ 
stantly  ready  for  immediate  use  in  any  quantity 
our  customers  demand.  These  conditions  govern 
the  sales  price.  It  is  a  matter  of  pride  with  us 
that  the  average  of  prices  to  the  great  mass  of 
consumers  has  steadily  been  reduced  year  by 
year. 
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Economics  of 


Railway  Electrification 


Direct  and  indirect  savings  indi¬ 
cate  rapid  growth  of  electrifica¬ 
tion.  Economic  principles  out¬ 
lined  for  divisional  electrification. 

Direct  and  indirect  savings  must 
be  computed 

About  40  per  cent,  or  250,000  miles,  oi  the  railway 
electrification  in  the  world  is  found  in  the  United 
^  States.  The  per  cajiita  use  of  railway  service  is 
iroin  seven  to  fifteen  times  as  t^reat  as  in  the  most  hifjhly 
develo])ed  countries  of  luirope. 

Desjiite  the  growth  of  railroads  and  the  reduction  in 
costs,  the  time  is  approaching  when  further  cheapening 
of  unit  costs  will  he  difficult  without  the  adojition  of  some 
radical  operating  changes.  These,  apjiarently,  are  not  to 
he  obtained  economically  from  steam  locomotive  haulage. 
I'he  railroads  are  looking  hopefully  to  electrification 
for  help. 

Deficiencies  in  steam  locomotive  haulage  are  well 
kiKtwn  and  several  forms  of  haulage  have  been  developed 
to  advantage.  Assuming  that  the  gas-electric  locomotive 
becomes  jierfected.  its  total  ojierating  cost,  exclusive  of 
fixed  charges,  should  not  exceed  one-half  of  that  of  the 
short  and  light  steam  train  displaced.  There  are  about 
1,000  of  these  now  in  operation  in  the  United  States. 
They  cost  from  $25,000  to  $50,000  each.  About  37  oil- 
electric  locomotives  are  in  use  and  the  Diesel-electric  has 
been  built  recently. 

The  field  of  the  self-propelled  internal  combustion  type 
of  rail  cars  and  locomotives  is  not  yet  determined  exactly. 
It  is  chiefly  in  light  branch  work,  hut  the  development  of 
automobiles  aiul  buses  has  brought  them  into  economical 
competition  to  replace  rail  service  for  this  class  of  haul¬ 
age.  Air  transport  also  is  coming  into  the  transportation 
field  to  affect  the  situation.  It  should  also  he  noted  that 
l)assenger  traffic  has  decreased  33  per  cent  in  the  past 
nine  years. 

Advantages  of  electrification  are 
direct  and  indirect 

In  the  United  States  there  are  twenty  different  rail¬ 
way  companies  using  electric  traction.  In  all.  1,700  miles 
of  route  and  4,000  miles  of  track  are  in  operation.  The.se 
electrifications  have  been  made  for  several  purpo.ses,  such 


*Hased  on  paper  “The  Rconomic  Aspect  of  Railway  Electrifica¬ 
tion,”  presented  at  the  World  Power  Conference,  Perlin,  1930. 


By  GEORGE  GIBBS* 

Consnltiny  Engineer,  Neie  York 

as  suburhan  service,  terminals  in  large  cities,  heavy  grade 
haulage  and  main  line  haulage.  It  is  reasonable  to  as¬ 
sume  a  further  growth  (»f  electrification  for  these 
services  where  economic  conditions  warrant  the  develo])- 
inents. 

Direct  and  indirect  savings  may  he  stated  in  favor  of 
electrification.  The  direct  savings  are  in  motive  ]X)wer 
items  and  the  indirect  occur  through  changed  methods  of 
service  and  traffic  stimulation. 

Locomotive  Repairs. — It  has  been  difficult  to  allocate 
these  costs  between  steam  and  electric.  Based  on  known 
data  and  careful  estimates,  the  gross  cost  of  maintaining 
an  equiiiment  of  electric  locomotives  needed  to  displace 
a  larger  number  of  steam  locomotives  should  he  one-third 
less.  This  factor  of  one-third  in  favor  of  electrics  applies 
to  full  divisional  operation. 

Fuel. — No  fixed  percentage  should  he  used,  but  for  a 
large  electrification  recently  figured,  omitting  power  plant 
fixed  charges,  the  cost  of  electrical  energy  was  70  per 
cent  of  the  cost  of  fuel  for  steam  locomotives  based  on 
an  equal  volume  of  traffic  hut  higher  speed  electric 
operation. 

Train  and  F.ngine  Men. — Operating  conditions  govern 
this  compari.son.  In  general,  the  savings  amount  to  about 
4  per  cent  return  on  the  net  capital  cost  of  the  instal¬ 
lation. 

.Miseellaneoits  Direct  Savings. — The  engine  house  ex¬ 
pense  under  electric  traction  is  between  20  and  30  per 
cent  of  that  for  .steam  locomotives.  Lubrication  and  sup¬ 
plies  are  less  for  electric  traction. 

Indirect  .Savings  and  Advantages. — ( 1 )  Increased 
capacity  of  railroad.  (2)  Greater  reliability  on  schedules. 
(3)  Better  utilization  of  rolling  stock.  (4)  Reduction  in 
station  and  miscellaneous  expenses.  (5)  Reduction  in 
track  maintenance.  (6)  Elimination  of  smoke  and  gas. 
(7)  Stimulation  of  passenger  traffic. 

The  direct  savings  are  in  the  form  of  energy  cost,  cost 
of  maintenance  of  motive  power  and  in  train  and  engine 
labor.  These  savings,  while  large,  will  not  in  themselves 
warrant  electrification,  because  they  will  not  offset  the 
fixed  charges  on  the  new  capital  involved.  Thus  changes 
in  operating  methods  made  possible  by  electrification  and 
the  stimulation  of  traffic  are  the  deciding  factors  in  each 
project.  It  is  necessary,  therefore,  to  make  a  complete 
economic  study  of  each  case  before  a  decision  can  he 
made. 
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A  New  Epoch  Through  Research 


By  C  F.  HIRSHFELD* 

Detroit  Edison  Company,  Detroit,  Mich. 


WE  IN  the  power  industry  are,  in  our  practical 
requirements,  far  ahead  of  the  scientist.  We 
need  more  knowledge  regarding  the  fundamental 
composition  of  matter  than  the  scientist  is  able  to  give 
us.  We  have  advanced  empirically  far  l>eyond  the  edges 
of  the  field  which  he  has  surveyed  and  properly  meas¬ 
ured,  and  our  results  would  jirobahly  be  more  cheaply 
and  more  safely  attained  if  we  had  available  the  more 
exact  and  more  fundamental  information  that  the  scien¬ 
tist  will  .some  day  be  able  to  put  into  our  hands. 

Wdien  we  speak  of  the  power  industry  most  people, 
and  particularly  engineers,  think  immediately  of  power 
production,  transmission  and  distribution.  Some  few 
think  of  utilization.  Still  fewer  think  of  the  very  com¬ 
plicated  and  equally  important  business,  economic  and 
social  problems  involved,  particularly  in  the  purveying  of 
power  by  electricity  supply  companies.  It  is,  however, 
true  that  these  other  problems  are  at  least  of  equal,  and 
sometimes  of  greater,  importance  than  the  technical  ones. 
It  is  also  true  that  they  are  just  as  susce])tible  to  study 
by  research  methods.  Unfortunately,  much  less  research 
has  been  applied  to  them,  and  1  am  not  sure  but  that  our 
performance  has  lagged  behind  as  a  conseciuence. 

"I'he  point  I  am  making  is  well  illustrated  by  the  very 
dilTerent  forms  of  electricity  supply  organizations  that 
have  been  developed.  Some  are  jmrely  government 
owned  and  government  operated.  Some  are  government 
owned  and  operated  by  a  commission  more  or  less  inde- 

*Bascd  on  paper  "Research  Relating  to  Pozoer  Development,” 
IVorld  Fozx’cr  Conference,  Berlin,  1930. 


Power  industry  ahead  of  scien¬ 
tific  knowledge.  Commercial, 
business  and  technical  research 
problems.  Time  is  at  hand 
for  new  thinking  and  new 
equipment 


pendent  of  political  conti'ol.  Some  are  stock  companies 
in  which  much,  but  not  all,  of  the  stock  is  owned  by 
government  bodies,  and  operation  is  through  executives 
elected  by  the  stockholders.  Some  are  privately  owned, 
with  their  stock  spread  in  very  small  parcels  throughout 
the  world  or  a  large  part  thereof.  Some  are  owned  by 
large  holding  companies  which  possess  part  or  all  of 
the  stock  of  subsidiaries  and,  in  turn,  issue  stock  of  their 
own  against  such  assets.  And  we  might  list  on  and  on 
through  an  almost  endless  string  of  possibilities. 

If  one  form  were  completely  characteristic  of  the  sup- 
])ly  companies  of  one  country  or  nation,  one  might  as¬ 
sume  it  to  represent  the  particular  expression  of  the  cul¬ 
ture  or  ideals  of  that  nation.  While  there  are  certain 
tendencies  toward  a  conventional  type  in  a  few  countries, 
we  find  nearly  all  types  scattered  widely.  And  we  find 
very  different  types  in  contiguous  territories,  although 
these  territories  appear  in  all  other  respects  similar.  One 
is  driven  to  the  conclusion  that  we  are  here  dealing  with 
something  so  new  that  we  are  not  yet  out  of  the  experi¬ 
mental  state.  One  might  say  that  we  are  still  testing  in 
practice  the  various  possible  social  and  economic  theories 
regarding  communal  power  generation  and  supply. 

Surely  there  is  here  a  rich  field  for  research  of  the 
highest  order.  And  it  must  be  of  the  highest  order  if  it 
is  to  be  of  value.  It  must  be  conducted  by  individuals 
bent  on  learning  the  truth  and  not  on  proving  or  dis¬ 
proving  some  pet  theory. 

Again,  we  find  all  forms  and  sorts  of  rates  or  tariffs 
underlying  the  contracts  for  power  supply  and  the  cal¬ 
culation  of  the  bills  rendered  customers.  Admitting  that 
conditions  vary  greatly  from  place  to  place  and  from 
country  to  country  and  that  the  designing  of  rate  sched¬ 
ules  is,  after  all,  a  very  complicated  matter,  influenced 
by  many  different  factors  in  different  locations,  it  does 
nevertheless  api^ear  that  research  might  be  apjflied  very 
j)rofitably  in  this  field.  We  have  many  theories  about 
rate  structures,  but  I  am  not  acquainted  with  any  great 
amount  of  research  work  that  has  been  done  to  prove 
or  disprove  the  resi)ective  values  of  these  theories. 

.'\nd  in  the  actual  operation  of  the  business  end  of  the 
company  there  are  many  o])i)ortunities  for  research. 
What  is  the  pro])er  billing  period  ?  Obviously  that 
which  gives  the  best  compromise  between  increasing  cost 


1348 


ELECTRICAL  WORLD— June  28,1930 


of  meter  reading  and  billing,  which  occurs  with  short¬ 
ening  of  the  period,  and  increased  dissatisfaction  on  the 
part  of  the  customers  and  losses  through  had  debts, 
which  might  he  expected  with  too  long  a  period.  But, 
just  where  is  the  compromise  attained.  A  decade  or 
more  ago  the  period  was  commonly  accepted  in  the 
United  States  as  one  month.  Now  a  two-month  period 
is  proving  quite  satisfactory  and  a  lot  cheaper  in  some 
of  the  representative  cities.  Surely  there  is  room  for 
research  here. 

Again,  there  are  still  in  use  in  many  cases  antiquated 
business  methods  in  those  parts  of  the  companies  which 
have  to  do  with  routine  matters  of  the  business,  such 
as  accounting,  keeping  records  of  property  owned,  etc. 
All  of  these  are  proper  and  frequently  profitable  sub¬ 
jects  for  research. 

So,  it  is  obvious  that  this  tool  of  the  moderns  is  not 
to  be  limited  to  the  engineering  or  technical  aspects  of 
the  power  business.  In  fact,  because  of  the  extent  to 
which  it  has  been  used  in  the  technical  end  and  the  extent 
to  which  it  has  been  generally  overlooked  in  the  business 
end  it  is  very  apt  to  give  the  more  valuable  immediate 
results  in  the  latter  field. 

Rich  technical  field 

Research  in  the  technical  field  may  he  profitably  di¬ 
rected  toward  two  inter-related  but  distinctly  different 
problems — reducing  the  cost  of  service  and  improving 
the  character  of  service.  The  cost  of  power,  in  the  ulti¬ 
mate  analysis,  is  made  up  almost  entirely  of  capital 
charges,  fuel  charges  and  labor  charges.  .'\nd  a  given 
total  reduction  in  any  one  of  these  is  equally  effective. 
I  cannot  get  over  the  idea  that  engineers  the  world  over 
have  stressed  inordinately  the  reduction  of  the  fuel  and 
labor  charges  and  that  they  have  failed  to  take  proper 
cognizance  of  the  capital  charges. 

The  most  obvious  method  for  making  progress  in  this 
direction  in  the  steam  power  plant  lies  in  the  increase 
of  the  size  of  steam-generating  units  and  in  their  im¬ 
provement  in  such  ways  as  will  result  in  greatly  length¬ 
ening  the  time  between  necessary  shutdowns.  It  is  not 
unreasonable  to  assume  periods  of  operation  as  long  as 
are  now  characteristic  of  the  better  turbines  and  at¬ 
tached  generators.  WMien  the  steam-generating  part  of 
the  plant  consists  of  a  small  number  of  units  comparable 
with  the  number  of  turbine  units  and  when  these  can  be 
operated  one  or  two  years  without  shutdown,  a  radically 
different  type  of  plant  design  and  a  radically  lower  in¬ 
vestment  per  unit  of  jdant  capacity  may  be  expected. 

In  the  United  States,  in  particular,  such  a  movement 
is  well  advanced.  Init  it  has  progressed  largely  by  the 
adaptation  of  existing  designs  rather  than  by  the  inven¬ 
tion  of  radically  new  ones.  I  feel  that  the  greatest 
promise  lies  in  the  departure  from  past  practice  and  in 
the  production  of  equipment  consciously  planned  from 
the  beginning  to  meet  new  ideals  and  new  demands. 

Nor  is  the  problem  of  combustion  yet  solved  satis¬ 
factorily.  We  have  made  rapid  advances  in  the  design 
and  operation  of  stokers  and  pulverized  fuel-burning 
equipment.  W  e  are  still  faced,  however,  with  many  un¬ 
satisfactory  limitations.  W'e  still  use  tremendously 
large  and  costly  furnaces.  We  still  burn  stoker  iron  in 
addition  to  fuel.  We  still  have  to  shut  down  a  boiler 
frequently  for  the  purpose  of  repairing  the  stoker.  We 
still  find  the  maintenance  charges  and  outages  of  fuel 
pulverizing  mills  verv  troublesome.  We  still  have  not 


discovered  any  completely  satisfactory  method  of  catch¬ 
ing  and  eliminating  fly  ash  from  the  stack  gases.  And 
we  have  not  found  any  commercial  use  for  such  material 
when  we  do  catch  it.  None  of  our  present  combustion 
equipments  meets  the  requirements  of  long-continued 
boiler  operation  without  shutdown  for  repairs  of  some 
sort.  Nor  is  any  of  it  of  such  character  as  to  lead  to  a 
belief  in  the  early  possibility  of  much  lower  investment. 

Electrical  research  problems 

On  the  electrical  end  things  are  equally  bad.  We  still 
have  to  face  the  possibilities  of  disastrous  arcs  and  other 
demonstrations  of  electric  power  out  of  control.  .And. 
in  our  efforts  to  minimize  the  costs  and  the  extent  of  the 
serious  con.secjuences  of  such  catastrophes,  we  have  in¬ 
curred  tremendous  investments  for  super-insulation  and 
isolation  of  various  sorts.  In  particular,  we  are  never 
free  from  the  fear  that  oil-filled  circuit  breakers  will 
not  only  fail  but  will  fail  with  a  display  of  fireworks 
that  will  involve  much  additional  equipment.  And,  even 
.so,  the  oil  circuit  breaker  in  its  present  unsatisfactory 
form  is  indeed  a  costly  piece  of  mechanism.  We  need  a 
more  satisfactory,  a  safer  and  a  cheaper  interrupting 
device.  .And  we  need  some  form  of  construction  for 
the  electrical  eiifls  of  our  generating  plants  and  our 
substations  which  will  with  certainty,  and  at  much  lower 
first  cost,  prevent  the  concatenated  phenomena  that  so 
frequently  follow  upon  a  minor  breakdown.  Here  in¬ 
deed  are  rich  fields  for  research  directed  primarily  to  the 
discovery  of  electrical  equipment  and  methods  which  will 
insure  greater  freedom  from  disastrous  interruptions  and 
at  the  same  time  reduce  the  costs.  Thus  far  we  have 
endeavored  to  accomplish  the  former  by  complications, 
duplications  and  additions  which  have  all  been  respon¬ 
sible  for  increased  investment. 

And,  as  generating  stations  and  .systems  have  grown 
larger,  we  have  begun  to  develop  short-circuit  possibili¬ 
ties  of  tremendous  magnitude.  This  is  best  exemplified 
in  the  United  States.  It  is  doubtful  whether  the  mere 
increase  of  size  of  circuit  breakers  and  consequent  in- 
crea.se  of  cost  is  a  correct  solution  to  the  problems  thus 
introduced.  It  seems  more  reasonable  to  assume  that 
means  will  be  found  for  designing  systems  which  will 
preserve  the  desired  operating  flexibility  and  which,  at 
the  same  time,  will  automatically  limit  the  duty  that  can 
be  placed  upon  any  given  breaker.  A  number  of  at- 
temps  have  been  made  along  these  lines,  but  there  appear 
to  be  many  opportunities  for  further  study  and  develop¬ 
ment. 

•As  a  matter  of  fact,  we  have  in  many  of  these  matters 
drifted  into  a  .sort  of  blind  following  of  fashion.  This 
is  indeed  a  grave  accusation  when  applied  to  engineers 
in  the  practice  of  engineering.  But  I  think  that  a  bit 
of  concentrated  thought  will  show  it  to  be  correct.  We 
are  all  greatly  inclined  to  do  what  our  predecessor  has 
done,  provided  he  has  had  reasonably  successful  results. 
And  the  outcome  is,  for  example,  that  when  one  thinking 
and  original  engineer  proposes  that  we  shall  build  a 
power  plant  without  the  huge  and  costly  overhead  coal 
Imnkers  that  we  inherit  from  the  days  of  unreliable  coal¬ 
handling  equipment  he  is  looked  at  askance  because  he 
is  varying  from  the  norm.  We  really  need  much  more 
original  thought  of  that  kind  and  more  departures  from 
the  conventional. 

No  one  can  now  say  to  what  extent  the  first  cost  of 
the  power  plant  and  power  system  of  the  future  may  be 
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suited  in  the  development,  manufacture  and  delivery  of 
lamps  of  exceptionally  uniform  and  desirable  character¬ 
istics  as  to  efficiency  and  life,  at  a  marvelously  low  price. 
An  effort  is  now  being  made  to  bring  about  similar 
results  in  the  field  of  the  smaller  appliances,  such  as 
toasters,  coffee  percolators,  flat-irons,  and  other  well 
known  and  extensively  u.sed  devices.  And  there  is  a 
real  field  for  similar  work  in  the  case  of  larger  appli¬ 
ances  such  as  washing  machines,  cooking  stoves  and  re¬ 
frigerators.  The  cost  of  service,  as  the  customer 
reckons  it,  is  not  confined  to  the  ])ower  charge,  but  in¬ 
cludes  his  investment  in  utilization  equipment  and  his 
repair  charges  thereon.  .And  there  seems  to  he  plenty 
of  room  for  reducing  the  necessary  investment  while  im- 
])roving  the  quality  and  reducing  the  cost  of  repairs. 
Here  again  is  a  very  extensive  and  promising  field  for 
research. 

A  new  epoch  approaches 

It  has  been  stated  above  that  we  are  now  in  position 
to  calculate,  with  a  fair  apj)roximation  to  the  truth,  what 
is  ultimately  attainable  with  the  methods  now  used  for 
jiroducing  power.  By  this  I  do  not  mean  that  we  can 
tell  what  is  possible  with  any  given  assunqitions  re¬ 
garding  working  substances  and  limiting  maximum  tem¬ 
peratures  and  pressures.  I  mean  more  than  that.  W’e 
can  assume  that  the  required  metals  will  he  available  as 
needed  and  then  calculate  by  means  of  applied  thermo¬ 
dynamics  just  what  is  pf)ssiblc  with  different  working 
sub.stances  in  the  presently  used  ])lant  cycles. 

If  we  may  judge  from  human  history,  this  indicates 
that  wc  are  approaching  the  end  of  an  epoch.  It  means 
that  somewhere  around  the  corner  of  time  there  lies  a 
radically  different  process  for  power  devclo])ment.  It 
means  that  before  we  have  quite  reached  the  limit  of 
possibilities  with  ])re.sent  methods  the  new  method  will 
appear  as  an  undeveloped  infant  to  be  discussed  and 
fought  over  and  nourished  and  carried  through  the 
i)criod  of  adolescence  until  finally  we  shall  all  say,  "How 
simple,  why  did  no  one  think  of  it  before?" 


reduced  by  means  of  modifications  such  as  those  sug¬ 
gested  above  and  by  others  not  touched  upon.  .After  a 
fairly  thorough  study  of  the  subjects.  1  find  myself  con¬ 
vinced  that  it  will  be  found  ])ossible  materially  to  reduce 
the  cost  of  power  sujq)ly  through  reduction  of  invest¬ 
ment.  In  fact,  I  should  not  be  sur])rised  to  find  the 
saving  effected  by  these  means  to  be  of  about  the  same 
order  of  magnitude  as  the  money  value  of  the  maximum 
thermal  saving  that  now  appears  feasible.  If  my  con¬ 
clusions  are  correct,  they  indicate  the  desirability  of  de¬ 
voting  real  study  to  means  for  reducing  investment. 

Nor  need  we  end  our  comment  cm  i)resent  limitations 
with  the  matters  referred  to  above.  'I'he  distribution 
of  power  is  more  and  more  forced  underground.  Here 
we  invest  in  very  costly  structures  principally  because 
cable  is  so  built  that  the  insulation  and  not  the  cop])er 
determines  the  carrying  cai)acity.  It  is  a  curious  re¬ 
flection  upon  our  ability  as  inventors.  We  start  with 
perfectly  good  copper  conductors  which  if  left  unen¬ 
cumbered  would  be  capable  of  carrying  certain  currents, 
and  then  we  wrap  them  up  in  very  temperamental  in¬ 
sulating  materials  which  are  so  sensitive  to  temperature 
that  we  greatly  reduce  the  carrying  capacity  of  the  con¬ 
ductors. 

It  is  at  least  conceivable  that  dielectric  materials  and 
types  of  construction  could  be  discovered  which  would 
radically  change  this  situation  and  the  relations  between 
cost  and  carrying  capacity  which  are  now  accc])ted  as 
normal.  Rut  such  improvements  are  not  as  apt  to  come 
in  the  near  future  if  we  complacently  accept  the  present 
relationships  in-Stcad  of  consciously  stating  the  possi¬ 
bilities  of  improvement  and  then  starting  research  to 
make  the  possibilities  into  realities. 

At  the  customer’s  end  also 

•And  at  the  customer’s  end  of  the  line  there  arc  equal 
chances  for  reduction  of  cost  and  improvement  of  .serv¬ 
ice.  In  the  United  States  co-oj^eration  between  lamp 
manufacturers  and  electricity  supply  conii)anies  has  re¬ 


Brown  coal  power  plant,  Golpa  Zschornewitz 


1350 


ELECTRICAL  WORLD— /loic  28,1930 


Men  of  the  Industry 


IV,  R,  Burrows  Chairman  of  G.  E. 
Manufacturing  Committee 

Vice-President  Cummings  C.  Ches- 
NEY,  chairman  of  the  manufacturing 
committee  of  the  General  Electric  Com¬ 
pany,  will  be  relieved  of  his  duties  at 
his  own  request  July  1,  and  will  he 


succeeded  by  Vice-President  William  R. 
Burrows.  Since  May  25,  1927,  when 
Messrs.  Chesney  and  Burrows  were 
elected  vice-presidents,  they  have  been 
serving  together  as  manufacturing  offi¬ 
cials  of  the  company.  Mr.  Chesney  is 
a  pioneer  in  the  electrical  industry,  hav¬ 
ing  been  associated  in  early  life  with 
the  late  William  Stanley,  who  developed 
the  transformer.  He  has  seen  more 
than  42  years  of  continuous  service  with 
the  General  Electric  and  Stanley  com¬ 
panies.  Upon  retiring  he  will  visit, 
during  the  summer,  many  of  the  plants 
of  companies  associated  with  General 
Electric  in  Europe. 

Mr.  Burrows,  whose  boyhood  home 
was  in  Lynn,  Mass.,  and  who  studied 
for  a  year  at  Massachusetts  Institute 
of  Technology,  worked  for  the  old 
riiomson- Houston  Electric  Company, 
one  of  the  predecessors  of  General 
Electric,  for  several  years.  Beginning 
in  1894  he  was  given  employment  by 
S.  E.  Doane.  formerly  of  Lynn,  then 
superintendent  of  the  Edison  Lamp 
Works  at  Harrison,  N.  J.  After  a  short 
time  Mr.  Burrows  was  promoted  to 
supervising  inspector  of  the  various 
steps  in  the  manufacture  of  incandescent 
lamps. 

.■\t  this  point  Mr.  Burrows  became 
interested  in  the  development  of  manu¬ 
facturing  processes  and  in  the  improve¬ 


ment  of  e.visting  processes  and  by  1897 
he  was  general  foreman  of  the  en¬ 
tire  plant  under  George  F.  Morrison, 
superintendent.  In  that  year  he  was 
transferred  to  the  engineering  depart¬ 
ment.  He  was  attracted  by  engineering 
as  applied  to  incandescent  lamps,  and 
with  John  W.  Howell,  engineer  of  the 
lamp  works,  did  some  important  work 
in  improving  the  methods  of  lamp 
manufacturing. 

When  Mr.  Morrison  was  made  a 
vice-president  of  General  Electric  in 
1917,  Mr.  Burrows  was  appointed  works 
manager  of  the  E'dison  Lamp  W'orks. 
While  in  this  position  he  conceived  and 
directed  the  development  of  the  single¬ 
unit  method  in  lamp  manufacturing,  re¬ 
sulting  in  great  savings  and  increased 
manufacturing  efficiency.  In  1925,  when 
the  Edison  Lamp  Works  at  Harrison 
and  the  National  Lamp  Works  at  Cleve¬ 
land  were  merged,  Mr.  Burrows  was 
appointed  associate  manager,  with  T.  W. 
F'rech,  of  the  incandescent  lamp  depart¬ 
ment  of  General  Electric. 

T 

5.  N.  Clarkson  Resigns 

Stewart  N.  Clarkson  has  resigned 
as  assistant  to  the  director  of  the 
National  Electrical  Manufacturers’  As¬ 
sociation  and  established  offices  of  his 
own  in  New  York,  for  the  purpose  of 
rendering  an  intimate  trade  association 
service  to  manufacturers.  Mr.  Clark¬ 
son’s  activities  have  been  devoted  to 
the  merchandising,  manufacturing  and 
public  utility  branches  of  the  electrical 
industry.  After  leaving  Sydney  (Aus¬ 
tralia)  Technical  College  he  was  with 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company  from  1906  to  1910, 
when  he  became  connected  with  North 
American  Company  properties  for 
eight  years. 

Mr.  Clarkson  left  the  public  utility 
field  to  become  associate  Western  editor 
of  Electrical  Merchandising  and  the 
P^LECTRicAL  W'oRLD,  which  work  he 
maintained  until  1921,  when  he  was 
appointed  executive  secretary  of  the 
Ivlectrical  Power  Club.  With  this  asso¬ 
ciation  he  remained  until  its  consolida¬ 
tion  into  the  National  Electrical  Manu¬ 
facturers’  Association  in  1926.  During 
the  past  three  years  Mr.  Clarkson  has 
organized  into  co-operative  trade  asso¬ 
ciation  groups  manufacturers  of  fur¬ 
naces.  refrigerators,  carbon  brushes, 
molded  products,  lighting  equipment  and 
signaling  apparatus.  He  is  active  in 
industry  affairs  and  is  past-chairman  of 
the  St.  Louis  section  of  the  American 
Institute  of  Electrical  Engineers, 


E.  F.  Pearson  Named 
Chief  Engineer 

E.  F.  Pearson,  formerly  electrical  engi¬ 
neer  of  the  Northwestern  Electric  Com¬ 
pany,  Portland,  has  been  appointed  chief 
engineer  of  that  company.  A  native  of 
\’irginia  City,  Nev.,  a  graduate  of  the 


University  of  Nevada.  Mr.  Pearson 
entered  the  employ  of  the  Northwestern 
Electric  Company  as  field  and  design 
engineer  on  transmission  and  distribu¬ 
tion  lines,  later  becoming  assistant 
superintendent  of  that  department.  Fol¬ 
lowing  military  service,  he  returned  in 
1919  to  the  Northwestern  organization 
in  the  capacity  of  electrical  engineer  and 
for  the  past  si.x  years  has  been  in  charge 
of  electrical  and  .structural  engineering, 
machine  design  and  general  construction 
work.  He  is  a  past-chairman  of  the 
Portland  section,  American  Institute  of 
Electrical  Engineers.  For  several  years 
he  has  been  active  in  the  engineering 
section  of  the  Northwest  Electric  Light 
&  Power  Association,  holding  several 
committee  chairmanships  and  acting  as 
section  vice-chairman  during  the  past 
two  years. 

T 

JosiAH  T.  Newcomb,  head  of  the 
Washington  office  of  the  Joint  Committee 
of  National  Utility  Associations,  was 
made  the  recipient  of  the  degree  of 
doctor  of  philosophy  by  George  Wash¬ 
ington  University.  Mr.  Newcomb  re¬ 
ceived  this  honor  in  recognition  of  the 
special  studies  he  has  made  in  economics, 
sociology  and  history.  He  was  formerly 
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a  Washinjjton  correspondent  for  the 
Associated  Press  and  more  recently  was 
a  Jiieinber  of  the  New  York  State 
Senate. 


Harrv  E.  Clifford,  the  Gordon 
McKay  professor  of  electrical  engineer¬ 
ing  since  1909,  has  been  chosen  dean 
of  the  Harvard  Engineering  School,  to 
succeed  Hector  J.  Hughes,  who  died 
March  1.  He  will  take  office  ininiedi- 
ately  upon  his  return  from  abroad. 
Professor  Clifford  was  educated  at  the 


Massachusetts  Institute  of  Technology 
and  at  liarvard  and  from  1895  to  1909 
he  taught  at  M.  I.  T.  Last  year,  when 
Dean  Hughes  left  on  sabbatical  leave, 
Professor  Clifford  became  acting  dean 
of  the  engineering  school,  a  position  he 
held  up  to  the  present  time.  He  is  a 
fellow  of  the  American  Institute  of 
Electrical  Engineers,  of  which  he  is  a 
past-chairman  of  the  New  England 
branch,  and  a  member  of  the  Illuminat¬ 
ing  Engineering  Society,  the  American 
Association  for  the  Advancement  of 
Science  and  .American  Academy  of  Arts. 


▼  T  T 


Stickney  and  Oday  Assume  New  Duties 
with  Lamp  Works 


George  H.  Stickney,  formerly  the 
illuminating  engineer  of  the  Edison 
Lamp  Works  at  Harrison.  N.  J.,  is  now 
the  consulting  engineer  for  the  Edison 


Lamp  Works  and  National  Lamp 
Works  of  the  General  Electric  Com¬ 
pany,  with  headiiuarters  at  Nela  Park, 
Cleveland.  A  graduate  of  Cornell  Uni¬ 
versity,  Mr.  Stickney  has  a  record  of 
34  years  in  the  service  of  the  General 
Electric  Company  in  lighting  work. 
He  developed  the  familiar  radial  wave 
reflector  for  street  lighting,  the  first 
semi-indirect  units  for  use  with  the 
incandescent  lamp  and  many  devices 
for  light  control  of  both  arc  and  incan¬ 
descent  lamps. 

Mr.  .'Stickney  was  one  of  the  organ¬ 
izers  and  an  early  president  of  the 
Illuminating  Engineering  Society.  He 
is  a  felltiw  of  the  American  Institute  of 
Electrical  Engineers  and  American  As¬ 
sociation  for  the  .Advancement  of  Sci¬ 
ence.  a  member  of  the  executive  com¬ 
mittee  of  the  International  Commission 
on  Illumination  and  secretary-treasurer 


of  the  United  States  National  Committee 
of  the  la.st-named  body. 

A.  B,  Od.^y  was  formerly  head  of  the 
lighting  practice  section  of  the  engineer¬ 
ing  department  of  the  Edison  Lamp 
Works  of  the  General  Electric  Company 
at  Harrison,  N.  J.  At  the  time  of  the 
consolidation  of  the  engineering  depart¬ 
ments  of  the  Edison  Lamp  Works  and 
the  National  Lamp  Works  of  the 
General  Electric  Company  he  was  ap¬ 
pointed  executive  engineer  in  charge  of 
industrial,  commercial  and  public  light¬ 
ing  applications  and  related  activities, 
which  include  railway  lighting,  flood¬ 
lighting  and  lighting  for  outdoor  sports, 
co-operation  with  lighting  projects  and 
with  central-station  lighting  service 
dej)artments. 

.Mr.  Oday’s  husiness  life  has  been  de¬ 


voted  to  illuminating  engineering  study 
and  lighting  practice  work.  He  has 
served  as  general  secretary  of  the  Illu¬ 
minating  Engineering  .Society  and  has 
represented  the  industry  in  many  educa¬ 
tional  and  co-operative  enterprises. 


OBITUARY 

Charles  H.  Kretz 

Ch.arles  H.  Kretz,  vice-president  of 
the  Public  Service  Company  of  Okla¬ 
homa,  died  May  4  at  his  home  in 
Kansas  City,  Mo.  Though  Mr.  Kretz 
removed  from  Okmulgee  in  1927  to  take 
charge  of  the  operations  of  the  City  Ice 
Company,  another  subsidiary  of  the 
Middle  West  Utilities  Company,  he  re¬ 
tained  a  vice-presidency  in  the  Okla¬ 
homa  company.  Mr.  Kretz  had  been  ac¬ 
tive  in  utility  circles  in  the  Southwest 
tor  a  number  of  years.  His  earliest  con¬ 
nection  was  with  the  Baton  Rouge 
Electric  &  Gas  Company  in  the  capacity 
of  manager,  later  transferring  his  in¬ 
terests  to  Beaumont,  Fex.  In  1914  he 
became  vice-president  and  general  man¬ 
ager  of  the  Oklahoma  Power  Company, 
subsequently  consolidated  with  the  Pub¬ 
lic  Service  Company  of  Oklahoma.  Mr. 
Kretz  was  a  native  of  Louisiana  and 
was  educated  at  Louisiana  State  Uni¬ 
versity  and  at  Cornell.  For  seven  years 
he  served  on  the  faculty  of  his  alma 
mater.  Mr.  Kretz  served  as  president 
of  the  old  Gas.  Electric  &  Street  Rail¬ 
way  .Association  of  Oklahoma  fourteen 
years  ago. 

▼ 

II.XRRY  Di'NLap,  formerly  president 
of  the  Lowell  Electric  Light  Company. 
Lowell,  .Mass.,  died  June  9  at  his  home 
in  Billerica,  Mass.  He  was  an  official 
of  the  .A.  G.  Pollard  Company,  Lowell. 
Mass.,  and  was  president  of  the  Bil¬ 
lerica  'I  rust  Company.  Mr.  Dunlap  was 
72  years  old. 


.Sa.mi’et.  R.  .Artman,  64  years  old. 
long  active  in  public  affairs  in  Indiana 
and  well  known  for  his  rulings  as  a 
member  of  the  Indiana  Public  Service 
Commission,  died  recently  of  injuries 
sustained  in  a  fall  from  the  roof  of  his 
home  in  Lebanon.  He  was  superintend¬ 
ing  some  repair  work  on  the  roof  when 
he  slipped  and  fell  headlong  to  the 
ground.  Mr.  .Artman  was  known  as  a 
writer  also  and  at  the  time  of  his  death 
was  completing  a  volume  on  the  state’s 
compensation  law.  He  also  had  in  prep¬ 
aration  a  book  on  “Hoosier  Governors.” 
In  the  course  of  his  career  he  served  in 
the  Legislature  as  Speaker  of  the  House, 
as  judge  of  the  Circuit  Court  at  Lebanon 
and  as  chairman  of  the  Indiana  Indus¬ 
trial  Board.  In  1923  he  was  appointecl 
a  member  of  the  Indiana  Public  Service 
Commission,  remaining  in  that  position 
six  years,  when  he  was  named  spe¬ 
cial  assistant  attorney-general,  and  as 
such  had  charge  of  all  utility  opinions 
that  were  handed  down  in  that  office. 
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Financial  and  Statistical  News 


10\V  money  rates,  declining  commodity  prices  and  the  stock  market 
situation  combine  to  provide  the  impetus  for  a  strong  bond  mar- 
ket.  New  issues  this  year  to  date,  however,  have  kept  up  well 
with  demand,  absorbing  the  surplus  funds  available. 

- Several  common  stock  quotations  are  in  the  neighborhood  of 

the  November  low  levels.  Some  of  the  rail  issues  got  there  first, 
but  certain  utility  stocks  are  not  far  behind. 

T  T  T 


North  American  Company 
to  Increase  Stock 

SPECIAL  MEETING  OF  THE  Stockholders 
of  the  North  American  Company  has 
been  called  for  August  6.  when  a  vote 
will  be  taken  on  a  proposal  to  increase 
the  authorized  common  stock  to  50.000,- 
000  shares  of  no-par  value  from  10,000,- 
000  shares,  to  change  1,303,322  shares 
of  authorized  but  unissued  6  per  cent 
cumulative  preferred  stock  into  an 
e(|ual  number  of  shares  of  serial  pre¬ 
ferred  stock  of  no-par  value  and  to 
increase  the  serial  preferred  stock  to 
5,000,000.  They  will  also  vote  on  ex¬ 
tending  the  corporate  existence  of  the 
company.  In  commenting  on  the 
change  Frank  L,  Dame,  president,  said: 

There  is  no  particular  significance  to  be 
attached  to  my  letter  to  the  stockholders 
announcing  a  special  meeting  to  be  held  on 
.August  6.  .At  that  meeting  the  stock¬ 
holders  will  vote  np<in  amendments  to  the 
charter  of  the  company  providing  for  a 
.'iO-year  extension  of  its  corporate  exist¬ 
ence,  increasing  the  authorized  common 
stock,  limiting  the  6  per  cent  preferred 
st(Kk  to  the  amount  now  outstanding,  and 
creating  new  preferred  stock  issuable  in 
series  from  time  to  time  as  may  be  most 
advantageous.  The  growth  of  the  com- 
jiany  during  its  40  years,  and  particularly 
during  the  past  ten  years,  indicates  the 
necessity  of  making  substantial  provision 
for  its  future  development.  Notwithstand¬ 
ing  the  fact  that  the  company  is  not  now 
rerpiircd  to  do  any  financing,  we  believe 
that  provision  for  the  continued  develop¬ 
ment  of  the  company  should  be  made  some 
time  in  advance  of  the  expiration  of  the 
charter  ten  years  hence. 

T 

May  Revenue  Rises 
2  per  Cent 

A  SLIGHT,  though  definite,  increase 
in  electric  light  and  power  revenue 
is  evident  in  the  reports  thus  far  re¬ 
ceived  by  the  Electrical  Worlh  for 
.May,  1030,  compared  with  the  same 


month  in  1929.  Present  indications 
point  to  a  gain  of  about  2  per  cent  and 
to  a  I  per  cent  rise  in  the  number  of 
kilowatt-hours  .sold. 

The  excess  over  1 929  has  been  con¬ 
tinuously  diminishing  since  the  begin¬ 
ning  of  the  year,  for  two  major  reasons : 
The  growth  during  1030  has  clearly 
been  less  than  usual ;  industrial  activity 


The  annual  report  of  the  Edison 
Electric  Illuminating  Company  of 
Boston,  recently  .submitted  to  its  stock¬ 
holders,  reveals  an  encouraging  trend  in 
both  physical  and  revenue  departments. 
In  the  past  year  customers’  meters 


Operating  Expenses 

Comparison  of  revenue  and  expenses 
covering  five-year  period 

installed  exceeded  400,000,  a  gain  of 
nearly  7  per  cent  over  that  of  1928. 
During  the  year  eleven  customers  con¬ 
tracted  for  over  1. 000  kw.  each,  ranging 


during  the  spring  of  1 929  was  excep¬ 
tionally  great — in  fact,  it  is  quite  clear 
in  retrospect  that  it  was  overstimulated, 
with  the  customary  consequences,  so 
that  all  our  comparisons  are  made 
against  an  abnormally  high  base. 

Only  a  tentative  analysis  is  at  pres¬ 
ent  possible  as  to  regional  conditions. 
On  the  whole,  the  gain,  small  as  it  is. 
has  been  notably  uniform,  though  the 
.8outh  seems  to  be  doing  a  little  better 
than  the  North. 

The  chief  e.xception  is  in  the  East 
North  Central  States,  where  the  de¬ 
pression  continues :  The  revenue  of  the 
reporting  companies  was  about  3  per 
cent  less  than  it  was  a  year  ago,  and 
the  energy  sales  fell  off  by  a  somewhat 
greater  percentage.  This  is  the  group 
of  states  in  which  the  automobile  in¬ 
dustry  is  largely  concentrated. 


up  to  5.000  kw. :  in  addition,  the  total 
number  of  customers  added  was  25.(W. 

hor  the  first  time  the  sales  of  elec¬ 
trical  appliances  e.xceeded '$1,000,000  in 
the  year  1929.  During  -  this  year, 
through  the  reduction  of  rates. put  into 
force- in  1928, -the, '^vingpi-forj  la.sf'year 
amounted  to  apprb.xipiately,' $1,300.0(M) 
to  the  customers  of  this-  company.  The 
average  rate  paid  by  residence' custom¬ 
ers.  numbering  over  285.000.  .was  ap¬ 
proximately  6ii  cents  per  kilowatt-hour, 
with  a  large  group  rating  as  low  as  5] 
cents  and  a  considerable  number  as  low 
as  33  cents  per  kilowatt-hour. 

T 

Electrical  Development 
Progresses  in  Poland 

riiK  .SociETK  Rei.go-Polonalse  de 
Force  et  de  Traction  Electrifiucs  ( So- 
belpol )  has  issued  a  report  for  the  year 
029,  from  which  some  interesting  de¬ 
tails  regarding  the  progress  of  elec¬ 
tricity  supply  in  Poland  can  be  gathered. 
It  shows  that  the  various  power  sta¬ 
tions  in  the  country  controlled  hy  the 
company  have  now  a  capacity  of  61,599 
kw.  and  that  the  output  of  power 
amounted  to  193.939.487  kw.-hr.,  as 
compared  with  only  82.617,842  kw.-hr. 
in  1928.  According  to  the  latest  fig- 


T  T  ▼  ' 

Boston  Edison  Shows  Steady  Growth 
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ures,  the  consumption  of  electric  energy 
now  represents  78  k\v.-hr.  per  year  per 
inliahitant,  as  against  only  61  kw.-hr. 
five  years  ago. 

T 

Pacific  Holding  Company 
Enters  Several  Fields 

rAXDARD  Management  &  Operat¬ 
ing  Corporation,  newest  subsidiary  of 
the  Standard  Oil  Company  of  California, 
has  released  details  of  its  broad  activi¬ 
ties  in  the  operation,  supervision  and 
development  of  public  utilities  and  in- 
flustrial  establishments  along  the  Pacific 
Coast.  This  organization  will  be  avail¬ 
able  for  public  utility  management,  as 
well  as  engineering  and  construction 
work,  and  will  conduct  investigations 
and  make  appraisals  of  industrial  plants 
and  utilities. 

Among  the  companies  already  suc¬ 
cessfully  operated  by  Standard  Manage¬ 
ment  &  Operating  Corporation  are: 
Pacific  Public  Service  Company,  Coast 
Counties  Gas  &  Electric  Company,  Cali¬ 
fornia  Consumers  Company,  California 
Consolidated  Water  Company,  Coast 
Xatural  Gas  Company:  West  Side  Xat- 
ural  Gas  Company,  Inland  Empire  Gas 
Company,  Xatural  Gas  Corporation  of 
California.  Xatural  Gas  Corporation  of 
Oregon  and  Xatural  Gas  Corporation  of 
Washington. 

Executives  of  the  corporation  include: 
E.  F.  English,  president :  E.  A.  Olsen, 
vice-president :  R.  N.  Dreiman,  treas¬ 
urer,  and  Charles  Grunsky,  chief  en¬ 
gineer. 

T 

NEW  CAPITAL  ISSUES 

Cities  Service  Company  issued  5  per 
cent  convertible  gold  debentures  at  100 
and  interest,  a  piece  of  financing  involv¬ 
ing  a  total  of  $118,115,600.  Each  de¬ 
benture  will  be  convertible  at  the  hold¬ 
er’s  option  at  any  time  from  December 
1,  1930,  to  December  1,  1935,  inclusive, 
into  common  .stock.  The  entire  proceeds 
of  these  debentures  will  be  applied  to 
construction  expenditures,  additional  in¬ 
vestments  and  extensions  and  additions 


to  the  properties  of  the  company  and 
subsidiaries  and  to  reimburse  for  ad¬ 
vances  already  made  for  sucb  purposes. 

One  hundred  thousand  shares  of  $6 
cumulative  preference  stock  of  the  Phil¬ 
adelphia  Company  were  offered  at 
$99.50  per  share  and  accrued  dividend. 
Proceecls  from  the  sale  of  this  issue  will 
be  used  by  the  company,  for  investments 
in  its  subsidiary  companies  and  for  other 
corporate  purposes.  This  $6  cumulative 
preference  stock  will  be  followed  by  the 
common  stock,  dividends  on  which  have 
been  paid  in  each  year  since  1885  (ex¬ 
cept  only  1897 )  at  rates  averaging  over 
6  per  cent  per  annum. 

▼ 

April  Output  in  Canada 
Sets  Record 

OrriTT  OF  CENTRAL  ELECTRIC  .STATIONS 

in  Canada  during  April  created  a  new 
high  record  for  any  month  in  the  his¬ 
tory  of  the  industry.  Production  in 
that  month  amounted  to  1 .645,122,000 
kw.-hr.,  of  which  1,623,942,000  kw.-hr. 
was  generated  by  water  power  and  21,- 
180,000  kw.-hr.  by  fuel.  This  compares 
with  1,507,902,000  kw.-hr.  in  March, 
1930.  and  with  1,409,081,000  kw.-hr.  in 
April,  1929. 

▼ 

Earnings  Maintained 
on  High  Plane 

The  EXTENT  TO  WHICH  soiue  of  the 
leading  electric  light  and  power  com¬ 
panies  have  been  hit  by  the  current 
business  recession  is  indicated  by  the 
probable  1930  earnings  of  these  com¬ 
panies  as  estimated  by  the  .Standard 
Statistics  Company  based  upon  earnings 
for  the  first  quarter  or  known  operations 
of  the  various  companies.  The  esti¬ 
mated  average  earnings  per  common 
.share  during  1930  by  nineteen  holding 
companies  is  placed  at  $3.32,  against 
$3.02  in  1929  and  $2.80  in  1928.  Oper¬ 
ating  companies  are  not  expected  to  do 
quite  so  well  as  the  holding  companies. 
The  average  earnings  per  common 
share  of  fourteen  operating  companies 
during  1930  is  estimated  at  $7.54,  com¬ 


pared  with  $7.61  in  1929  and  $7.45  in 
1928. 

.'\  list  of  these  companies  with  their 
1930  earnings  as  estimated  hy  the 
Standard  Statistics  Company  is  given 
in  the  table  below. 

T 

NEWS  BRIEFS 

Pacific  Gas  &  Electric  Company  has 
added  to  its  directorate  James  B,  Black 
and  Edwin  Gruhl  of  the  North  .Amer¬ 
ican  Company  and  Guy  C.  Earl  of  the 
Great  W  estern  Power  Company. 

• 

During  the  last  week  or  so  Electric 
Bond  &  Share  Company  has  been  a 
buyer  of  substantial  amounts  of  com¬ 
mon  stocks  of  American  &  Foreign 
Power  Company  Inc.,  American  Power 
&  Light  Company,  American  Gas  & 
Electric  Company,  Electric  Power  & 
Light  Corporation  and  National  Power 
&  Light  Company.  These  five  com¬ 
panies  arc  associated  with  Electric 
Bond  &  .Share  Company. 

• 

New  York  Stock  Exchange  has  au¬ 
thorized  the  listing  on  or  after  July  1 
of  not  exceeding  4,705  additional  shares 
of  common  stock  of  the  Federal  Light 
&  Traction  Company  on  official  notice 
of  issuance  as  a  stock  dividend,  mak¬ 
ing  the  total  amount  applied  for  475,333 
shares. 

Kansas  Gas  &  Electric  Company  has 
called  for  redemption,  subject  to  the 
issuance  and  sale  of  an  issue  of  new 
bonds,  on  .September  1.  19.30,  all  the  out¬ 
standing  first  mortgage  sinking  fund  6 
per  cent  gold  bonds,  series  A,  at  106 
and  interest. 

.Stockholders  of  the  Virginia  Electric 
&  Power  Company  will  vote  June  30  on 
approving  a  proposed  change  in  the 
authorized  capital  stock  so  that  there 
will  be  authorized  3,500,000  .shares  of 
common  stock  of  no  par  value  and 
260,000  shares  of  $6  preferred  stock  of 
no  par  value,  each  present  .share  of  7 
per  cent  preferred  stock  to  be  exchanged 
for  IJ  shares  of  $6  preferred  .stock, 
each  present  share  of  6  per  cent  pre- 


EARNINGS  PER  COMMON  SHARE 


HttldiriK  Companies 


Operating  t'ompanips 


1930 

1930 

1928 

1929 

(Estimated) 

1928 

1929 

(Estimated) 

AniPriran  Powpr  &  Lipht . 

t  93 

5  12 

5  00 

Brooklyn  Union  Gas  Co . 

8  09 

7  66 

8  00 

American  Water  Works  &  Klee. 

2  95 

3  90 

4  25 

Commonwealth  Edison  Co.. . 

12  80 

12  97 

12  00 

Columbia  (Jas  &  Elec . 

2  23 

2  49 

3  00 

Consolidated  Gas  of  N.  A’ . 

4  52 

4  75 

5  25 

Commonwealth  &  South.  Corp. 

0  58 

0  75 

0  90 

Cons.  Gaa  El.  L.  A  P.  Balt . 

5  49 

6  44 

7  00 

Elec.  Pwr.  A  I.t .  Corp . 

2  37 

2  98 

3  35 

Detroit  Edison  Co . 

14  05 

12  62 

II  50 

2  05 

2  55 

3  00 

12  24 

13  59 

14  00 

Feaeral  Liftht  A  Trac. 

2  66 

2  89 

3  20 

Montreal  Lt.  H.  A  P.  Cons . 

1  93 

2  14 

2  25 

Middle  West  I'tilities  Co. 

1  57 

1  81 

2  00 

Pacific  Gas  A  Electric  Co..  . 

3  17 

3  52 

3.75 

National  Power  &  Light . 

1  93 

2  17 

2  25 

Pacific  Lighting  Corp . 

4  22 

4  54 

5  50 

Niagara  Hudson  Pr.  Corp 

0  61 

0  80 

Penna.  Water  A  Power  Co . 

3  84 

4  37 

4  50 

No.  .Amer.  Co . 

3  89 

4  58 

5  25 

Public  Serv.  Co.  of  No.  Ill . 

15  84 

16.04 

13  50 

Public  Serv.  Corp.  of  N.  .1. 

3  51 

3  99 

4  25 

Shawinigan  Wtr.  A  Pr.  Co. 

2  83 

2.53 

2  70 

Standard  (las  A  Electric 

6  63 

7  01 

7  00 

Southern  California  Edison . 

3  02 

3.36 

3.66 

l’nite«l  Corp.  (Del.) . 

0  49 

0  95 

rnit«Hl  Gas  Imprvmt  Co . 

1  27 

1  46 

1  85 

Cnitetl  Light  A  Pwr 

1  54 

2  32 

2  60 

I'tilities  Pwr  A  Lt  . 

2  42 

2  38 

3  00 
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Per  Operating 

Cent  Ratio 


.\nierican  Water  Works  A  Electric 
A  Subs. 

(Year  ended  .4pril  30) 

1930 

1929 

Increase 

1930 

1929 

Gnjss  earnings . 

$54,849,143 

$51,794,332 

5 

9 

50 

50 

Net  earnings . . 

.Arkansas  Power  A  Light 
(Year  ended  .April  30) 

27,297,365 

25,594,032 

6 

7 

Gross  earnings . 

Net  earnings . 

.\s.sociated  Gas  A  Electric  System 
(Year  ended  .\pril  30) 

8,638,679 

4,127,440 

7,513,150 

3,586,336 

15 

15 

0 

0 

52 

52 

Gross  earnings . 

103,846,695 

52,618,711 

97 

0 

50 

55 

Net  earnings . 

Carolina  Power  A  Light 
(Year  ended  .4pril  30) 

52,072,675 

23,818,643 

118 

0 

Gross  earnings . 

Net  earnings . 

Central  Illinois  Light 
(Year  ended  April  30) 

9.091,716 

4,959,303 

9,166,301 

4,906,946 

-1 

1 

0 

0 

46 

46 

Gross  earnings . 

5,235,112 

4,870,894 

7 

5 

57 

59 

Net  earnings . 

Commonwealth  A  Southern 
(Year  ended  April  30) 

2,237,455 

2,000,026 

1 1 

8 

Gross  earnings . 

Net  earnings . 

Consumers  Power 

(Year  ended  .April  30) 

147,383,426 

75,344,026 

140.960.398 

71,563,982 

4 

5 

6 

3 

49 

50 

Gross  earnings . 

33,329,533 

31,777,147 

4. 

Q 

48 

40 

Net  earnitigs . 

Dallas  Power  A  Light 
(Year  ended  .April  30) 

17,259,983 

16,1 13,792 

7 

1 

Gross  earnings . 

5,210,726 

4.899,497 

6 

0 

46 

46 

Net  earnings . 

Detroit  Edison 

(Year  ended  Mav  31) 

2,785,466 

2,675,646 

4 

0 

Gross  earnings . 

56,142.541 

54,855,230 

2 

3 

67 

65 

Net  earnings . 

Eastern  'I'exas  Electric  A  Subs. 

(A  ear  ended  .April  30) 

Gross  earnings . 

18,529,590 

9,993,977 

19,170,095 

8,592.180 

-  3 

16 

3 

3 

.Net  earnings . 

Engineers  Public  Service  A  Con¬ 
stituent  Cos. 

(A’ ear  ended  April  30) 

4,198,841 

3,573,263 

17 

5 

Gross  earnings . 

51,634,177 

39.277,328 

31 

4 

57 

58 

Net  earnings . 

Fpfleral  Light  A  Traction  A  Subs. 
(A' ear  ended  .April  30) 

22,274,587 

16.547,977 

34 

6 

Gross  earnings . 

8,450.356 

8,169,951 

3 

4 

57 

59 

Net  earnings .  3,588,859 

Galveston-Houston  Electric  A  Subs. 

(A' ear  ended  .April  30) 

3,348,080 

7 

2 

Gross  earnings . 

5,132,693 

5,256,439 

—  2 

3 

Net  earnings . 

1,633,719 

1,71 1,453 

—  4 

5 

Houston  Light  A  Powar 
(Year  ended  April  30) 

Gross  earnings . 

Net  earnings . 

Kansas  City  Power  A  Light 
(Year  ended  April  30) 

Gross  earnings . . 

Net  earnings . 

Kansas  Gas  A  Electric 
(Year  ended  April  30) 

Gross  earnings . 

Net  earnings . 

Louisiana  Power  A  Light 
(Year  ended  April  30) 

Gross  earnings . 

Net  earnings . 

Memphis  Power  A  Liglit 
(Year  ended  April  30) 

Gross  earnings . 

Net  earnings . 

Pennsylvania  Power  A  Light 
(Year  ended  April  30) 


Ptiblic  Service  Corporation  of  New 
Jersey  A  Subs. 

(Year  ended  May  31) 

Gross  earnings .  1 

Net  earnings* . 

Ptiget  Sound  Power  A  IJght  A  Subs. 
(Year  ended  April  30) 

Gross  earnings . 

Net  earnings  . 

Sotithern  California  Edison 
(Year  ended  April  30) 


Tampa  Electric  A  Subs. 

(Year  ended  .\pril  30) 

Gross  earnitigs . 

Net  earnings . 

Tennessee  Electric  Power  A  Subs. 

(Year  ended  .\pril  30) 

Gross  earnings . 

Net  earnings . 

Ttah  Power  A  IJght 
(Year  ended  April  30) 

Gross  earnings  . 

Net  earnings . 

Virginia  Electric  A  Power  A  Subs. 

(Year  ended  .^pril  30) 

Gross  earnings . 

Net  earnings . 

♦After  operating  expenses,  maintenance,  taxes  and  depreciation. 


Per 

t  'perating 

C’ent 

Rati 

ill 

1930 

1929 

I  ncrease 

1933 

1920 

$8,312,850 

$7,458,890 

II  0 

4,024,41 1 

3,337,638 

21  0 

14,622,994 

14,052,542 

4  1 

50 

51 

7,352,859 

6,878,750 

6  9 

6,009,395 

5,486.617 

10  0 

52 

54 

2,844,270 

2.521,910 

13  0 

5,587,475 

4,287,1 18 

30  0 

52 

52 

2,668,503 

2,056,548 

30  0 

6,598,294 

5,928,803 

II  0 

60 

59 

2,644,156 

2,408,151 

10  0 

30,505,347 

29.145.013 

5  0 

50 

50 

15,383,803 

14,644,678 

5  0 

38,623,441 

130,069.764 

6  6 

42,603,477 

39.127.935 

8  9 

16.791.355 

15, 505.676 

8  3 

7,105,721 

6,426,418 

10  5 

40.722.533 

36.801,481 

II  0 

33 

34 

27,229,593 

24,101,968 

13  0 

4.588.882 

4.636.421 

—  1  2 

1,507,388 

1,493.31 1 

0  9 

15,198,889 

13,712.553 

10  8 

51 

51 

■  7.406.025 

6,703,706 

119 

11,759.016 

1 1.291.1 14 

4  0 

51 

49 

5,752,736 

5,789.017 

—  1  0 

17.142,1 15 

16.539.503 

3  7 

7,772,508 

7,305,797 

6  4 

T  ▼  ▼ 


ferret!  stock  to  be  exchangee!  for  one 
share  of  $6  preferred  stock,  and  each 
s!iare  of  common  stock  to  lie  exchanged 
for  five  shares  of  new  common  stock. 

T 

Canada  Doubles  Output 
in  Five  Years 

I'hk  ofTPi’T  OK  CK.NTRAl.  clectric  Sta¬ 
tions  in  Canada  during  1020  amounted 
to  over  18,01 4.000.000  kw.-hr..  including 
estimated  (|uantities  for  small  stations 
which  do  not  make  monthly  returns, 
according  to  a  report  on  the  “I’rtKluc- 
tion  and  Use  of  Electric  Energy  in 
(  anada,”  published  by  the  Dominion 
Bureau  of  .Statistics.  The  large  sta¬ 
tions.  which  generate  between  07  and 
08  per  cent  of  the  total,  reported  17.- 
h2.‘i.000.050  kw.-hr..  or  an  increase  of 
10.6  per  cent  over  the  1028  output  and 
almost  double  the  output  for  1024. 

riie  rapid  increase  in  the  production 
of  electric  energy  by  central  electric 
stations  is  stated  to  he  due  largely  to 
the  growth  of  the  pulp  and  paper  in¬ 
dustry.  In  1024  the  motors  in  the  pulp 
and  paper  mills  operated  on  power  pur¬ 


chased  from  central  electric  stations  had 
a  rated  capacity  of  315.464  hp..  or  12.4 
per  cent  of  all  power  eciuipment  in 
manufacturing  industries  (the  central 
electric  station  industry  excluded ) .  and 
in  1027  their  rated  capacity  had  more 
than  doubled,  increasing  to  780.530  hp., 
which  was  24  per  cent  of  the  total  power 
for  all  industries. 

Also  the  pulp  and  paper  industry  has 
been  using  an  increasing  amount  of  elec¬ 
tricity  for  heating  water  and  practically 
all  the  electric  energy  is  used  24  hours 
per  day  throughout  the  year,  as  against 
an  average  working  day  for  other  manu¬ 
factures  of  eight  to  nine  hours. 


Although  the  low  rates  are  important 
factors  in  increasing  the  average  con- 
.sumption  per  capita  for  all  purposes  to 
1.845  kw.-hr.,  which  is  more  than  twice 
the  average  in  the  United  States  and 
almost  ten  times  the  average  in  Great 
Britain,  the  large  consumption  by  the 
pulp  and  paper  industry  is  the  main 
factor. 

Exports  amountefl  to  1.444.208,440 
kw.-hr..  about  two-thirds  coming  from 
the  Niagara  region. 

riie  report  gives  further  details  on 
power  prcKluction  and  also  contains  sta¬ 
tistics  on  power  efjuipment  in  Canadian 
industries. 


Kilon  att-Hours  Generated  by  Provinces,  1929 


Rpp.irtpa  by  [..irpspr  Stations 


Province 

Water 

Fuel 

Total 

Prince  Edward  Island 

1,968,769 

1,968,769 

Nova  .Scotia 

88,767,170 

17,657,279 

106,424,449 

New  Brunswick 

96.433.384 

29.273,095 

125.706,479 

Quebec  . 

8.677,204.000 

91,525 

8,677,295,525 

Ontario . 

6,138,487,711 

8.804,200 

6,147,291.91 1 

■Manitoba.. . 

.  1,109,129.650 

5,072,500 

1,114.202,150 

Saskatchewan  .  . 

109.051,667 

109,051,667 

.Allierta . 

.  107,285,367 

95,933.524 

203,218,891 

British  Columbia . 

.  1,077,128.505 

63,611,763 

1,140,740,268 

Total . 

.  17,294,435,787 

331,464,322 

17,625,900,109 
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Business  News  and  Markets 


'  I  I  J  I  M.  V  electrical  energy  by  these  plants,  ad- 

inP  VnJnClCr  L.3SL  Y  63 r  justed  for  number  of  working  days  and 
®  referred  to  the  period  1923-25  as  100, 

a  drop  in  activity  during  May  as  com-  are  shown  in  the  accompanying  table. 
j)ared  with  April.  The  group  of  larger 

companies  recorded  a  May  decrease  of  ^ 

6.3  per  cent  as  compared  with  April, 
hut  was  still  operating  at  a  rate  about 
the  same  level  as  during  May  last  year. 

Activity  in  the  group  of  smaller  elec¬ 
trical  manufacturing  companies  is  not  Four  \fw  niRKUTORs  have  been  ap- 
so  favorable.  This  group  recorded  a  pointed  to  the  hoard  of  the  English 
decrease  in  operations  during  May  of  F^'Iectric  Company,  Ltd.,  and  three  for- 
3  per  cent  and  was  operating  on  a  plane  mer  directors  have  resigned  in  accord- 
7.8  per  cent  under  May  last  year.  ance  with  the  scheme  for  the  reorganiza- 

Comparative  indexes  of  productive  tion  of  the  capital  of  the  undertaking, 
activity  in  the  electrical  manufacturing  The  new  directors  are  F.  Massingherd 
industry  based  upon  the  consumption  of  Rogers,  managing  director  of  the 

Greater  London  &  Counties  Trust;  Sir 
1.58.0  Edward  Hilton  ^'oung.  D.S.O.,  D.S.C.. 
Jgg  ll  M.P. :  Percy  Horsfall  of  Lazard 
165.2  Brothers  &  Company,  Ltd.,  and  Colonel 
16o!6  Wade  Hampton  Hayes  of  Chase  Securi- 
isi  t  ties  Corporation. 


For  the  first  time  in  2^  years  the  rate 
of  productive  operations  in  the  elec¬ 
trical  manufacturing  industry  has  fallen 
under  that  for  the  same  month  of  the 
year  previous.  'I'he  May  rate  of  opera¬ 
tions  of  the  industry  as  a  whole  based 
on  the  monthly  consumption  of  electrical 
energy  by  these  plants  was  4.2  per  cent 
under  .April  and  3.4  per  cent  under 
May  last  year.  'I'he  April-. May  de¬ 
crease  in  operations  was  about  5.1  per 
cent  greater  than  the  normal  drop  for 
this  season  of  the  year.  For  the  first 
five  months  of  the  year,  however,  a 
gain  of  6.3  per  cent  was  recorded  over 
the  same  period  la^t  year. 

The  middle  of  the  second  (juarter 
finds  the  larger  electrical  manufacturing 
companies  in  a  slightly  more  favorable 
position  than  the  group  of  smaller  com¬ 
panies,  although  both  groups  recorded 


English  Electric  Appoints 
New  Board  Members 


.May,  1930  . 

.Kpril,  1930  . 

.March,  1930  . 

February,  1930  . 

.May,  1929  . 

Average  first  five  months  1930 
Average  first  five  months  1929 


A//  data  adjusted  for  number  of  working  days,  but  not  for  seasonal  variation 


BAROMETER  OF  PRODUCTIVE  ACTIVITY  IN  THE 
ELECTRICAL  MANUFACTURING  PLANTS  OF  THE  UNITED  STATES 
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The  retiring  directors  are  Sir  Charles 
E.  Elies,  Sir  John  A.  F.  Aspinall, 
D.Eng.,  M.I.C.E.,  and  Lieut.-Col.  Sir 
John  H.  Mansell. 

The  Greater  London  &  Counties 
Trust  is  controlled  by  Utilities  Power 
&  Light  Corporation  (Virginia),  and  in 
turn  controls  a  long  list  of  electric  sup¬ 
ply  companies  in  Britain.  Lord  Birken¬ 
head,  former  Lord  Chancellor,  is 
chairman. 

T 

Westinghouse  Gets 
Locomotive  Order 

Director-General  J.  Lagarrigue  of 
the  Chilean  State  Railways  recently 
telephoned  an  order  from  Santiago, 
Chile,  to  the  New  York  office  of  the 
Westinghouse  company  for  four  ex¬ 
press  passenger  locomotives  which  have 
a  value  of  about  $500,000.  Ordinarily 
negotiations  of  this  sort  are  carried  on 
by  letter  or  cable  and  would  involve  a 
delay  of  weeks  or  months. 


1930  Estimated  Earnings 
Shov/  Decline 

The  extent  to  which  some  of  the 
leading  electrical  equipment  manufac¬ 
turing  concerns  have  been  hit  by  the 
current  business  depression  is  indicated 


Earnings  per  Common  Share 


1928 

1929 

1930 

American  Brown  Boveri . 

1 

04 

0 

32 

Black  &  Decker  Mfg.  Co . 

3 

18 

3. 

51 

3 

00 

Claude  Neon  Lights,  Inc . 

1. 

05 

1. 

50 

Crocker-Wheeler  Elec.  Mfg.  Co. 

0 

36 

1 

75 

1 

90 

Cutler-Hammer,  Inc . 

4 

37 

8 

14 

8 

00 

Electric  Storage  Battery . 

7 

10 

8 

77 

6 

00 

Formica  Insulation  Co . 

2 

82 

5 

51 

4 

00 

General  Cable  Corp . 

2 

90 

4 

20 

1 

00 

General  Electric . 

1 

78 

2 

24 

2 

50 

Manhattan  Elec.  Supply  Co. . . 

d4 

83 

1 

76 

1 

00 

Westinghouse  E.  &  M.  Co . 

8 

78 

10 

15 

8 

00 

Weston  Elec.  Inst . 

2. 

55 

4 

49 

4 

50 

Kelvinator  Corp . 

do 

89 

1 

03 

4 

00 

Servel,  Inc . 

do 

05 

do 

38 

0 

50 

Airway-Electric  Appliance... . 

3 

29 

3 

86 

3 

00 

Eureka  Vacuum  Cleaner  Co. . 

3 

15 

4. 

60 

4 

00 

Maytag  Co . 

2 

38 

3 

33 

2 

75 

d — Deficit. 


by  the  probable  1930  earnings  of  these 
companies  as  estimated  by  the  Standard 
Statistics  Company  based  upon  earnings 
for  the  first  quarter  or  known  operations 
of  the  various  companies.  The  esti¬ 
mated  average  earnings  during  1930  of 
eleven  large  electrical  manufacturing 
companies  is  placed  at  $3.76  per  com¬ 
mon  share,  against  $4.69  in  1929  and 
$3.87  in  1928.  Six  concerns  reported 
average  earnings  for  the  first  quarter 
of  only  $0.22,  compared  with  $1.03  for 
the  first  quarter  of  last  year,  according 
to  Standard  Statistics. 
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New  York  Metal  Prices 


June  18,  1930 

June  25,  1930 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic.... 

11.575 

12 

Lead,  .Am.  S.  &  R.  price 

5.40 

5i 

Antimony . 

5.10 

7 

Nickel,  ingot . 

35 

35 

Zinc,  spots . 

4.40 

4.225 

Tin,  straits . 

291 

31i 

Aluminum,  99  per  cent. 

24.30 

24.30 
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Article 

Generators: 

Direct  current — 

Under  500  kw . 

500  kw.  and  over . 

Alternating  current — 

Under  2,000  kva . 

2,000  kva.  and  over. . . . 
Steam  turbine  generator 

seta . 

Accessories  and  parts  for 

generators . 

Arc  welding  sets . 

Self-contained  lighting 

outfits . 

Batteries: 

Storage  batteries . 

6-volt  storage  batteries 
Other  storage  batteries. 
No.  6  dry  cell  batteries.. . . 

Flashlight  batteries . 

Radio  B  and  C  batteries 

(dry) . 

Other  dry  and  wet  cell 

primary  batteries . 

Transforming  or  converting 
apparatus: 

Power  transformers,  500 

kva.  and  over . 

Distribution  transformers, 

less  than  500  kva . 

Instrument  transformers 

Other  transformers . 

Complete  battery  charg¬ 
ers  under  1 5  amp . 

Rectifiers,  double  current 
and  motor  generators, 
dynamotors,  synchron¬ 
ous,  and  other  convert¬ 
ers . 

Transmiasion  and  distribu¬ 
tion  apparatus: 
Switchboard  panels,  ex¬ 
cept  telephone . 

Switches  and  circuit  break¬ 
ers  over  1 0  amp . 

Fuses . 

Watt-hour  and  other 
measuring  meters.. . . . . 

Electrical  indicating  in¬ 
struments . 

Electrical  recording  in¬ 
struments . 

Other  electrical  testing 

apparatus . 

Lightningarresters,  choke 
coils,  reactors,  and 
other  protective  devices 
Motors,  starters  and  con¬ 
trollers: 

Motors,  J  hp.  and  under 


EXPORTS  OF  ELECTRICAL  EQUIPMENT  (PRELIMINARY) 


- April- 

- ^ 

- April 

1929 

1930 

Article 

Motors,  over  i  and  under 

1929 

1  hp . 

93,335. 

111,041 

41,884 

Stationarv  motors — 

39,333 

40,084 

1  to  200  hp . 

417,561 

Over  200  hp . 

17,368 

16,633 

43,979 

Railway  motors . 

4,829 

126,988 

Electric  locomotives — 

71,165 

Railway . 

3,600 

20,074 

Mining  and  industrial. . 
Station  and  warehouse 

59,791 

48,438 

83,146 

electric  motor  trucks. . . 

18,610 

48,645 

Starting  and  controlling 

e<iuipment — 

93,713 

78,030 

For  industrial  motors. . 
For  electric  railway  and 

197,758 

341,817 

vehicle  motors . 

1,300 

1 64,92  i 

Portable  electric  tools. . . . 

99,200 

96,259 

Accessories  and  parts  for 

49,061 

motors . 

274,930 

378,673 

316;338 

Refrigeration  sets  up  to  i 

1,184,456 

ton  capacity . 

71,439 

50,355 

Refrigeration  sets  over  J  to 

178,289 

1  ton  capacity . 

171,840 

19,954 

Electric  household  refrig- 

Electric  commercial  re- 

frigerators  up  to  1  ton 

50,352 

209,223 

Thermodynamic  refr'gt’rs 
Electric  appliances: 

185,707 

109,953 

Electric  fans . 

109,859 

17,240 

18,060 

Electromechanical  health 

87,054 

84,081 

Electric  incandescent  light 

18,414 

11,311 

bulbs — Metal  filament.. 

93,176 

For  automobiles.flash- 

lights,  and  Christ- 

Other  metal  filament 

63,702 

92,303 

Other  electric  lamp 

bulbs . 

40,719 

84,665 

176,309 

Flashlight  cases . 

Searchlights  and  flood- 

285,795 

lights . 

42,157 

171,168 

169,634 

Motor-driven  household 

40,188 

30,205 

devices — 

Electric  household  wash- 

121,008 

54,942 

ing  machines . 

Electric  vacuum  clean- 

233,075 

53,098 

75,064 

ers . 

67,402 

Other  motor-driven  de- 

21,939 

30,431 

vices,  except  tools. . . . 

124,553 

71,065 

78,308 

Electric  flatirons . 

38,637 

Electric  cooking  ranges.  . . 
Other  domestic  heating 

29,734 

and  cooking  devices. . . . 

80,934 

126,330 

103,061 

Industrial  ^ectric  fur¬ 
naces  and  ovens . 

Therapeutic  and  x-ray 

27,897 

174,522 

207,643 

197,502 

apparatus . 

1930 

.Article 

1929  1930 

49,050 

303,387 

60,041 

Signal  and  communication 
devices: 

Radio  apparat  us  - 

Transmitting  tubes,  sets, 
and  parts . 

63,075 

147,384 

28,475 

Receiving  sets . 

343,1 1 1 

649,294 

Radio  receiving  tubes. . 

126,674 

163,461 

20,783 

51,738 

Receiving-set  compon¬ 
ents . 

207,723 

217,686 

Loudspeakers . 

131,058 

133,704 

18,324 

Other  receiving-set  ao- 
cessories,  not  else¬ 
where  specified . 

127,707 

116,736 

133,643 

Telegraph  apparatus . 

57,598 

53,727 

Telephone  apparatus — 
Telephone  instruments 

96,386 

44,874 

1 1,538 

Telephone  switchboards 

204,811 

39,194 

90,420 

Other  telephone  equip¬ 
ment . 

226,307 

380,081 

208,069 

Bells,  buzzers,  annuncia¬ 
tors  and  alarms . 

27,345 

35,141 

Other  electric  apparatus: 
8park  plugs . 

214,192 

105,582 

Other  starting,  lighting, 
and  ignition  e<iuipment 

215,102 

174,307 

1,240,459 

Insulating  material . 

108,343 

95,110 

Metal  conduit,  outlet,  and 
switch  boxes . 

111,496 

109,833 

255,685 

265 

Sockets,  outlets,  fu.se 
blocks,  and  lighting 
switches . 

183,400 

153,217 

158,943 

Electric  interior  lighting 
fixtures . 

231,950 

170,632 

18,843 

Electric  street  lighting 
fixtures . 

54,559 

25,470 

Other  wiring  supplies  and 
line  material . 

92,246 

122,154 

17,901 

Other  electrical  apparatus 
not  elsewhere  specified 

1,554.968 

742,087 

Rubber  and  friction  tape. . . . 

49,996 

39,176 

109,583 

Globes  and  shades  for  light¬ 
ing  fixtures . 

65,385 

50,654 

39,009 

142,749 

Gla.ss  electric  insulators . 

46,584 

30,683 

Electrical  porcelain: 

For  less  than  6,600  volts. . 

79,637 

56,757 

55,538 

For  6,600  volte  and  over. . 

101,134 

125,923 

Carbons  and  electrodes: 
Electrodes  for  electric 
furnaces . 

200,038 

144,946 

163,650 

Other  carbon  products. . . . 

91,676 

65,456 

Insulated  iron  or  steel  wire 
and  cable . 

20,778 

21,333 

204  818 

Copper,  bare  wire . 

256,533 

280,828 

101,088 

Insulated  copper  wire  and 

468,881 

23,033 

Rubber  covered  wire . 

87.131 

21,569 

Weatherproof  wire . 

14  ^21 

86,095 

Telephone  cable . 

19,362 

Other  imiulated  copper 
wire . 

274.000 

59,372 

Totals . 

$12,194,998  $11,453,561 

142,307 

1  Four  months  ended  Apr.  30  $47,756,667 

$48,624,515 
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Market  Conditions 

E'  QUIPMENT  sales  in  the  Eastern  district  are  reported  to  have 
declined  in  the  case  of  small  manufacturers  and  well  sustained 
hy  larjjer  manufacturers.  Pacific  Coast  business  is  decidedly 
limited  and  competition  is  keen  for  such  orders  as  do  exist. 

T  T 


SOUTHEAST 

— Br.sixEs.s  IX  THE  .Southeast  zvas 
again  confined  to  routine  demands 
during  the  past  zeeek,  zvith  the  ex¬ 
ception  of  the  letting  of  an  airport 
installation  at  Greenz'ille,  S.  C.,  and 
numerous  inquiries  for  lighting 
equipment  for  baseball  fields  oz'er 
the  section. 

A  Cicorj^ia  construction  company  or- 
dere<l  five  carloads  of  weatherpnuif  wire 
from  one  manufacturer  and  30().()()()  Ih. 
of  hare  wire  from  another,  six  l.s()-kva. 
transformers  and  miscellaneous  iteni^ 
amount in<j  to  $3,000.  .\  Georgia  utility 
company  ordered  wire  in  the  amount  of 
$J5,00():  l()w-ten^ion  transformers. 

$3,300;  i)ole-line  eciuipment,  $4,000; 
meters,  $2,000;  switches  and  other  mis¬ 
cellaneous  e<iuii)ment,  $2.5(M).  An  .Ala- 
hania  utility  company  received  (juota- 
tions  on  30  miles  of  \o.  2  4)  transmis¬ 
sion  wire,  and  utility  companies  in 
Georgia  ordered  approximately  2(K).000 
11).  of  hare  wire. 

eoXSTKlTTIOX  I'ROJKCTS 

Southern  Mineral  Products  Corporation. 
Afton,  \'a.,  plans  mineral  mining  and  re¬ 
fining  plant,  including  power  house,  to  cost 
$1.0(K),000.  National  Consumers  Oil  Com¬ 
pany,  Terre  Haute,  Ind.,  plans  oil  storage 
and  distributing  plant  at  Louisville,  Ky.. 
to  cost  $200,000.  Aluminum  Company  of 
America,  Inc.,  Pittsburgh,  Pa.,  contemplates 
hydro-electric  power  plant  near  Tuckerton. 
N.  C..  to  cost  over  $3,000,000.  Crisp 
County  Power  Commission.  Cordele,  Ga.. 
will  build  power  plant  to  cost  over  $100,000. 


MIDDLE  WEST 

— Major  activitie.s,  steel,  railroad, 
automotiz'e  and  eleetrical  industries, 
continue  to  mark  time,  zvith  some 
slight  recessions  noticeable.  The 
large  mail  order  houses  shozc  a 
seasonal  gain  in  sales  over  the  la.<!t 
period,  although  somezchat  belozo  a 
corresponding  period  last  year. 
The  z'arious  utility  companies  are 
proceeding  conserz'atively  zoith  as 
much  construction  and  e.vpaJision  as 
conditions  zvill  permit. 

.Some  of  the  interesting  orders  placed 
this  week  include  a  contract  for  heating 
and  ventilating  ecjuipment  to  cost  $100,- 


▼ 

000,  cable  to  cost  $130,000,  chlorinating 
equipment  to  cost  $17,000,  two  regulat¬ 
ing  transformers,  three-phase,  60-cycle, 
oil-immersed,  self-  and  forced-air  cooled, 
to  cost  $50,000.  and  several  construc¬ 
tion  orders  aggregating  $75,000. 

(  OXSTKl't  TIOX  PROJECTS 

Wisconsin  Hydro-Electric  Company, 
Amery,  Wis.,  plans  transmission  line  from 
Cumberland,  Wis..  to  Pine  City,  Minn., 
to  cost  over  $75,000.  Sturgis,  .Mich.,  plans 
addition  to  municipal  hydro-electric  power 
plant  to  cost  $75,000.  I'ord  Motor  Com¬ 
pany.  Dearborn.  .Mich.,  will  build  addition 
to  local  i)ower  plant  to  cost  $1,000,000,  and 
will  carry  out  other  plant  expansion  to  cost 
about  $23,000.0(M).  Constructing  Quarter¬ 
master,  Wright  Field.  Dayton,  Ohio,  is 
asking  bids  until  July  12  for  radio  labora¬ 
tory  and  other  buildings.  Harvev  &• 
Dakota,  N.  1)..  i)lan  ornamental  lighting 
systems.  Caterpillar  Tractor  t'ornpany,* 
Peoria,  Ill.,  will  build  addition  to  plant  at 
•Minneapolis,  Mmn.,  to  cost  $200, (K)0. 
Northern  .States  Power  Company,  .Minne¬ 
apolis,  Minn.,  will  build  addition  to  powv 
plant  to  cost  over  $1,000,000.  Northwest¬ 
ern  Power  &  Light  Company,  Cedar 
Rapids.  Iowa,  plans  addition  to  power  plant 
at  Grundy  Center,  Iowa. 


NEW  ENGLAND 

— New  Exglaxd  sales  are  steady. 
zvith  small  motors,  general  sched¬ 
uled  materials  and  line  materials 
outstanding  in  market  nezvs.  Heaz’y 
equipment  orders  receded  and  nego¬ 
tiations  have  slackened  slightly. 
Manufacturers  report  a  slight  re¬ 
cession  in  eleetrical  equipment  or¬ 
ders  during  the  past  zveek. 

There  is  a  steady  demand  for  small 
motors.  One  prominent  manufacturer 
records  a  number  of  interesting  orders 
for  small  motors  in  lots,  among  which 
are  groups  amounting  to  $2,300  to 
$4,500  and  another  with  control  equip¬ 
ment  amounting  to  about  $8,250.  Mo¬ 
tor  sales,  it  is  reported,  are  maintaining 
an  encouraging  trend  as  compared  with 
last  year.  General  scheduled  equipment 
orders  are  in  fair  volume:  one  manu¬ 
facturer  reports  an  increase  in  business 
volume  this  month  as  compared  with 
last  year.  Central  station  supplies  are 
spotty ;  transformer  sales  are  less  active. 
.Substation  needs  are  in  .some  demand 
and  insulator  sales  are  steady.  Pole  and 
crossarm  shipments  by  one  distributor 


have  lieen  active.  Line  extensions  in 
New  Hampshire  recently  closed  include 
a  short  2,300-volt  line  into  eastern  New 
Hampshire.  In  addition,  a  short  13,200- 
volt  line  involved  several  orders  for  line 
materials  in  this  district.  Plans  for 
further  line  extensions  in  southeastern 
Maine  are  contemplated.  A  contract 
involving  approximately  12,000  hp.  has 
been  signed  hetw'een  a  prominent  tex¬ 
tile  company  in  eastern  Maine  and  the 
Cumberland  Light  &  Power  Company. 
In  northeastern  Maine  a  high-power 
transmission  radio  station  estimated  at 
$300,000  has  been  planned. 

COXSTRICWON  PROJECTS 

Mexican  Petroleum  Corporation,  New 
York,  plans  storage  and  distributing  plant 
at  Chelsea,  Mass.,  to  cost  about  $150,000. 
Anaconda  Wire  &  Cable  Company.  New 
York,  plans  expansion  in  plant  of  Weill - 
Rarnfielfl  Company,  Providence,  R.  L,  re¬ 
cently  acquired. 


EASTERN 

— DeMAXD  for  Kl.Et  TRICAI.  ftQUIP- 
MEXT  has  a  tendency  to  be  spojty  in 
the  Eastern  district,  and  zvhile  the 
larger  manufacturers  are  securing  a 
good  quota  of  commitments,  eom- 
paring  faz'orably  zvith  this  time  last 
year,  the  smaller  producers  report 
decreased  sales.  There  are  plenty 
of  inquiries — the  difficulty  is  to 
close  for  the  order.  Electric  rail- 
zvay  equipment  has  recorded  another 
encouraging  z’olume  of  transai'tions 
for  the  zveek  and  indicajions  point 
to  early  further  business  for  this 
account. 

— Cextral-station  DEMAXD  easily 
takes  the  lead  among  all  other  lines 
of  actiz'ity,  zvith  both  steam  and 
hydro-electric  develoffincnts  promi¬ 
nent. 

A  central  station  in  Missouri  has 
placed  an  order  with  a  New  York  man¬ 
ufacturer  for  switchgear,  transformers 
and  kindred  apparatus  to  cost  $200,01)0. 
A  power  company  in  New  York  has 
purchased  similar  equipment  from  the 
same  maker  costing  $40,000.  The  city 
of  Jackson,  Tenn.,  has  contracted  with 
the  General  Electric  Company  for 
switchboards  and  accessories  for  a  mu¬ 
nicipal  power  station,  the  order  for  the 
turbo-generator  unit  going  to  the  Allis- 
Chalmers  Manufacturing  Company. 
central  station  in  West  Virginia  has 
purchased  a  (piantity  of  oil  circuit  break¬ 
ers,  lightning  arresters,  etc.,  from  a 
New  ^'ork  manufacturer  to  cost  about 
$10,000.  /\  Connecticut  utility  company 
has  given  a  commitment  for  switchgear 
and  accessory  equipment  to  an  amount 
of  $30,000.  Merchandising  continues 
to  show  gains ;  one  New  England  public 
service  comi)any  reports  an  active  de¬ 
mand  for  refrigerators  in  southern  New 
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Hampshire;  domestic  household  appli¬ 
ances  are  selling  well. 

Electrical  manufacturers  specializing 
in  industrial  equipment  say  that  busi¬ 
ness  is  considerably  below  the  average 
of  last  June.  Inquiries  are  fair,  but 
there  is  noticeable  hesitancy  in  placing 
orders.  Iron  and  steel  mill  account  con¬ 
tinues  as  one  of  the  most  active  in  the 
industrial  field,  while  the  development  of 
oil  pipe  lines  is  running  a  close  second 
for  motors  and  controls,  air  compressors, 
engines  and  auxiliaries.  The  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany  has  secured  an  order  for  twenty 
synchronous  motors  and  control  etiuip- 
ment  for  pumping  service  on  an  oil  pipe 
line  between  Oklahoma  and  Chicago. 
There  are  other  heavy  orders  in  sight 
for  similar  installations.  Chemical 
plants  show  excellent  revival  and  in¬ 
creased  demand  for  equipment  is  en¬ 
suing. 

The  General  Electric  Company  has 
secured  a  contract  from  the  Philadel¬ 
phia  Rural  Transit  Company  for  gen¬ 
erators,  motors  and  auxiliaries  for  ten 
electric-drive  buses  for  interurban  serv¬ 
ice,  geared  for  a  maximum  speed  of 
57  m.p.h.  The  Chicago,  Burlington  & 
Quincy  Railroad  Company  has  ordered 
five  gas-electric  rail  motor  cars  from 
the  Pullman  Car  &  Manufacturing 
Company.  The  Electric  Storage  Bat¬ 
tery  Company  has  obtained  a  record 
commitment  from  the  New  York  Cen¬ 
tral  Railroad  Company  for  35  giant  bat¬ 
tery  units  for  a  new  fleet  of  battery- 
oil-electric  locomotives,  totaling  close  tc 
$4,000,0(X) :  each  battery  will  weigh 
about  17  tons,  and  will  have  sufficient 
power  to  haul  a  line  of  freight  cars.  A 
manufacturer  of  electric  stoves  and 
boilers  reports  an  order  from  a  jobber 
on  the  Pacific  Coast  aggregating  over 
$1,000,000  for  a  term  of  months. 

C'ONSTKl'CTION  PROJKt^TS 

General  Electric  Company,  Albany, 
N.  Y.,  has  filed  plans  for  factory  branch, 
storage  and  distributing  plant  at  Cleveland, 
Ohio,  to  cost  $500,000.  United  States  Steel 
Corporation,  New  York,  will  carry  out 
expansion  and  improvement  program  at 
Carnegie  Steel  Company  plants  in  Pitts¬ 
burgh,  Pa.,  district  to  cost  $3,0(X),000.  New 
York  Central  Electric  Corporation,  Geneva. 
N.  Y.,  will  make  extensions  in  system  to 
Birdsall  and  Grove,  including  installation 
of  light  and  power  systems.  Shell  Eastern 
Petroleum  Products  Company,  New  York, 
contemplates  storage  and  distributing  plant 
at  Philadelphia,  Pa.,  to  cost  over  $150,000. 
Union  Gulf  Corporation.  Pittsburgh,  Pa., 
plans,  oil  refining  plant  at  Pittsburgh,  and 
addition  to  refinery  at  Toledo,  ()hio,  to 
cost  over  $5,000,000.  Davison  Chemical 
Company,  Baltimore,  Md.,  will  build  plant 
at  Pasadena,  Tex.,  to  cost  $350,000.  Gen¬ 
eral  Purchasing  Officer,  Panama  Canal, 
Washington,  D.  C.,  will  receive  bids  until 
July  8  for  cable,  motors,  flocxllighting 
projectors,  and  other  electrical  supplies 
(Panama  Schedule  2569).  Bureau  of 
Yards  and  Docks,  Navy  Department. 
Washington,  will  receive  bids  until  July  2 
for  a  fire  alarm  system  (Specification 
6162.) 


PACIFIC  COAST 

— Contractors  report  very  little 
active  xvork,  zvith  extraordinarily 
keen  competition,  and  wholesalers 
report  the  same  conditions  in  sale 
of  standard  conduit  and  wiring 
staples.  This  is  reflected  in  com- 
parative  construction  figures  for 
first  five  months  of  1930,  which 
totaled  $10315,000  for  San  Fran¬ 
cisco.  $34,300,000  for  Los  Angeles 
and  $4,710,000  for  Oakland,  as  com¬ 
pared  zvith  1929  figures,  zvhich 
totaled  $15,000,000  for  San  Fran¬ 
cisco,  $46,100,000  for  Los  Angeles 
and  $6,825,000  for  Oakland. 

Power  company  purchases  include  a 
carload  of  cambric  and  park  cable  for 
Los  Angeles,  a  12-mile  line  for  Eureka 
district,  two  carloads  of  hardware  for 
Fresno — one  covering  15,()()0  steel  pins, 
the  other  an  assortment  of  bolts,  wash¬ 
ers  and  guy  clamps — $2,000  worth  of 
500, 000-circ.mil  rubber-covered  wire  for 
San  Francisco,  Westinghouse  gen¬ 
erator  parts  valued  at  $27,000  for  Los 
Angeles,  network  protector  material 
valued  at  $30,000  for  Seattle,  $35,000 
worth  of  Westinghouse  high-tension  in¬ 
sulators  and  $20,000  worth  of  General 
Electric  substation  regulator,  switching 
equipment  and  transformers  to  replace 
equipment  lost  in  the  recent  Susanville 
fire.  Industrial  business  covers  a  $3,000 
generator  switchboard  for  a  Hawaiian 
plantation  and  $25,000  worth  of  ele¬ 
vator  motors  and  controls  for  Los  An¬ 
geles.  Especially  interesting  have  been 
range  sales,  covering  two  carloads  for 
Seattle,  a  carload  for  Salt  Lake  City 
and  a  carload  for  Los  Angeles.  Com¬ 
mercial  departments  are  now  working 
on  lighting  and  range  campaigns.  Gov¬ 
ernment  business  includes  electric  cook¬ 
ing  installation  for  Fort  Mason  in  San 
Francisco,  barracks  for  March  Field  in 
Riverside,  a  post  office  for  Pomona  and 
an  ll.OOO-volt  power  line,  costing 
$5,000,  for  San  Francisco  quarantine 
station.  The  week’s  outstanding  order 
covers  a  $50,000  sale  of  Westinghouse 
meters,  transformers  and  switching  gen¬ 
erators  to  a  San  Francisco  industrial. 

Bids  opened  May  31  by  the  city  of 
Seattle  for  three  4,000-kva.  trans¬ 
formers,  ranging  from  approximatelv 
$14,000  to  $17,000,  and  for  four  37,000- 
volt  oil  circuit  breakers,  ranging  from 
approximately  $15,000  to  $18,000,  were 
rejected  on  June  20  and  new  bids  will 
be  invited.  Plans  for  a  city  light  steam 
plant  in  the  industrial  district  costing 
$400,000  have  been  abandoned  by  Seat¬ 
tle  and  an  enlargement  of  existing  Lake 
Union  steam  plant  is  projected.  Sand 
Point,  Idaho,  has  received  a  license 
from  the  Federal  Power  Commission  to 
construct  a  700-hp.  municipal  lighting 
plant  on  Priest  River  and  the  Peoples 
Coast  Hydro-Electric  Corporation  at 
Shelton,  Wash.,  will  spend  approxi¬ 


mately  $10,000  in  construction  of  a 
transmission  line  serving  the  Kamilche 
valley  district.  City  of  Tacoma  on  June 
23  opened  bids  for  approximately  $20,- 
(M)0  worth  of  motors,  ranging  from  200 
hp.  down,  for  a  steam  auxiliary  plant. 
Motor  sales  during  the  week  were  very 
light,  orders  involving  approximately 
40  machines,  from  50  hp.  down,  to  irri¬ 
gation  districts  and  dealers.  Sales  of 
four  motor-generator  sets,  ranging  from 
7^  to  10  kw.,  and  eighteen  Hoodlighting 
sets,  from  l.OOB  to  1,500  watts  capacity, 
were  reported.  The  city  of  Seattle  is 
taking  bids  for  500  cedar  poles,  and 
Prosser,  Wash.,  is  taking  bids  until 
July  15  for  one  deep-well  turbine  pump. 

COX8TRrCTION  PROJECTS 

Warner  Brothers  Pictures,  Inc.,  Bur¬ 
bank,  Calif.,  plans  addition  to  motion  pic¬ 
ture  studios  to  cost  $3,500,000.  Santa 
Barbara,  Montebello,  Santa  Cruz  and  Nor¬ 
walk,  Calif.,  plan  ornamental  lighting  sys¬ 
tems.  Fox  Film  Corporation,  Movietone 
City,  near  Hollywood,  Calif.,  plans  expan¬ 
sion  in  motion  picture  plant  to  cost  $4,000,- 
000.  Department  of  Utilities,  Tacoma, 
Wash.,  will  take  bids  for  municipal  power 
plant  to  cost  $350,(X)0.  Yakima,  Wash., 
plans  ornamental  lighting  system.  Trade 
Dollar  Consolidated  Mining  Company, 
Silver  City,  Idaho,  plans  hydro-electric 
power  plant  on  Snake  River,  to  cost  $200,- 
000.  Brigham  City,  Utah,  plans  municipal 
power  plant.  Inland  Utilities  Company. 
Stratton,  Colo.,  plans  steam-operated  elec¬ 
tric  power  plant  to  cost  $90,000.  Public 
Service  Company  of  Colorado,  Denver, 
plans  90,000-volt  transmission  line  from 
Fort  Lupton  to  Greeley,  to  cost  over 
$100,000. 


SOUTHWEST 

— Careful  buying  by  utility  oper¬ 
ators  and  industrials  has  been  the 
rule  for  the  past  zveek.  Naturally 
the  extremely  hot  weather  has 
caused  a  boom  in  fan  business. 

Among  the  contracts  reported  closed 
were  electrical  equipment  for  twenty 
street  cars,  $65,000;  590  street-lighting 
posts  complete  for  $30,000;  all  materials 
for  two  white-way  jobs.  $22,000  ;  34 
motors.  100  hp.  and  less,  for  factory 
use,  $14,000,  and  a  lot  of  motors  for 
new  roundhouse  for  one  of  the  railroad 
companies,  $3,000. 

COXSTRl'CTION  PROJECTS 

Kansas  Pow’er  &  Light  Company,  To¬ 
peka,  Kan.,  plans  power  substation  to  cost 
$6G,0()0.  Stearman  Aircraft  Corporation, 
Wichita,  Kan.,  plans  plant  to  cost  $200,000. 
Missouri  Portland  Cement  Company,  St. 
Louis,  Mo.,  contemplates  mill  near  Tulsa, 
Okla.,  to  cost  $2,0{)0i000.  Marlow,  Okla., 
plans  transmission  line  for  municipal  serv¬ 
ice.  Rector,  Ark.,  has  approved  plans  for 
municipal  power  plant  to  cost  $70,000. 
Cosden  Refining  Company.  Big  Spring. 
Tex.,  plans  addition  to  oil  refinery  to  cost 
$150,000.  Texas-Louisiana  Power  Com¬ 
pany,  Fort  Worth,  Tex.,  w'ill  install  orna¬ 
mental  lighting  system  at  Spearman,  Tex. 
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New  Equipment  Available 


Breaker  for  Motors 
Up  to  550  Volts 

An  oik  circuit  breaker,  designated  as 
type  VHT,  for  small  motors  on  circtnt> 
up  to  550  volts  and  1.5  to  25  amp.,  a.c. 
or  d.c.,  lias  been  placed  on  the  market  by 


Voigbt  &  llaeffner  of  Frankfurt-am- 
Main,  (iermany,  rejiresented  in  Xew 
York  by  Bruno  H.  Alders. 

Massive  contacts,  thorough  insula¬ 
tion  of  the  parts  and  a  well-designed 
quick-break  mechanism,  assure  reliable 
performance,  the  manufacturer  states ; 
currents  of  3,000  amp.  a.c.  and  500 
amp.  d.c.  have  been  successfully  broken ; 
in  durability  tests  operation  continued 
faultless  after  200,000  repetitions. 

The  breaker  includes  two  thermally 
retarded  overload  releases  with  direct 
action  on  .short  circuit.  A  sejiarate  re¬ 
lay  chamber  gives  protection  against 
fouling  by  the  gases  from  the  oil  and 
makes  possible  a  change  of  relay  set¬ 
ting  or  even  the  replacing  of  the  entire 
relay  system  without  removing  the  oil 
tank,  tiscapc  of  oil  with  the  gases  is 
prevented  by  the  design  of  the  vent. 

V 

Push-Button  Control 
for  Motor-Generators 

Xew  SIMPKIFIEl)  AUTOMATIC  SWITCII- 
INC.  e(iuipment,  available  for  the  control 
of  the  standard  sizes  of  motor-generators 
for  mining  service,  is  announced  by  the 
W’estingbou.se  Electric  &  Manufactur¬ 
ing  Company.  This  eciuipment  is  for 
the  control  of  100,  150,  200  and  300-kw.. 
2.300-volt  a.c.,  three-phase.  25  or  60- 
cycle,  250/275-volt  or  600- volt  d.c. 
motor-generator  sets.  The  high-tension 
equipment,  including  the  starting  and 
running  devices,  current  and  potential 
transformers  and  their  power  intercon¬ 
nections,  are  mounted  in  a  welded  steel 
frame  completely  inclosed  with  remov¬ 
able  steel  plates.  The  cubicle  provides 
j)rotection  for  the  employees  against  ac¬ 
cidental  contact  with  the  high-tension 


circuit,  protects  the  switching  devices 
against  abnormal  atmospheric  conditions 
and  is  a  very  compact  arrangement. 

The  automatic  switching  eciuipment 
provides  for  the  starting  and  stopping 
of  the  unit  by  means  of  a  remotely 
mounted  push  button,  or  a  control 
switch  mounted  on  the  switchboard.  Tbe 
motor-generator  is  connected  to  the 
auto-transformer  for  reduced  voltage 
'>tarting,  after  the  starting  impulse  has 
been  given  by  the  closing  of  the  push 
button,  or  the  control  switch,  and  re¬ 
lays  indicate  cau  rect  starting  conditions. 
When  the  unit  reaches  synchronous 
>peed,  the  generator  voltage  is  built  up. 
the  syncbronous  motor  fiehl  is  e.xcited 
and  tbe  motor  is  connected  to  tbe  full 
line  voltage.  If  the  d.c.  line  conditions 
are  normal,  as  indicated  by  tbe  auto¬ 
matic  reclosing  eciuipment,  the  generator 
is  automatically  connected  to  the  line. 

T 

Electric  Furxace  Steel  has  been 
adopted  as  standard  for  the  manufac¬ 
ture  of  all  “copperwcld"  wire  strand 
and  ground  rods  by  the  Copperweld 
Steel  Company,  Glassport,  Pa.  As  a  re¬ 
sult  of  this  latest  development,  greater 
safety  and,  therefore,  greater  economies 
are  now  available  in  overhead  construc¬ 
tion,  as  the  tensile  strength  standards 
of  these  wires  and  strands  are  raised 
to  higher  permanent  levels,  it  is  claimed. 

T 

Trouble  Finder 

for  Power  Companies 

.A  .NEW  RAIJIO  INTERFERENCE  trouble 
finder  for  use  by  power  companies  has 
been  added  to  its  line  of  such  equip¬ 
ment  by  1  lallock-Watson  &  Vonge,  191 
Park  Street,  Portland,  Ore.  The  latest 
set  is  the  “Trouble  Finder-6,”  illus- 
tr.ited.  Its  dimensions  are  5^xl0Cx 


t 

■ 

17  in.  and  it  weighs  23  lb.  complete.  The 
instrument  consists  of  a  loop-operated 
radio  receiver  calibrated  for  audibility 
measurements  by  headphones  or  sepa¬ 
rate  audibility  meter.  A  more  elabo¬ 
rate  eight-tube  model  also  is  made  which 
incorporates  a  loud  speaker  and  visual 
volume  indicator. 


Special  Motors 
for  Run-out  Tables 

♦  Special  motors,  designated  type  M,  for 
run-out  tables  in  steel  and  tube  mills 
and  for  other  conveyor  work,  have  been 
developed  .by  the  Reliance  Electric  & 
Engineering  Company,  Cleveland,  Ohio. 
They. are  each  provided  with  a  single 
heavy  welded-steel  support,  so  located 
that  1  a  pulley  type  roller  keyed  to  the 
motor  shaft  can  rotate  around  the  body 
of  the  motor.  Various  shaped  rollers 


to  suit  the  material  to  be  conveyed  can 
be  Used.  Tbe  motors  with  rollers  are 
lined  up  in  tandem,  the  distance  between 
being  governed  by  the  material  conveyed. 

An  installation  may  retjuire  any  num¬ 
ber  of  units,  depending  on  the  distance 
of  travel  and  the  roller  spacing.  If  a 
motor  should  fail,  it  will  act  as  an  idler 
roll  and  will  not  hold  up  production. 
Least  possible  maintenance  is  reijuired, 
since  there  are  no  external  gears,  chains, 
pulleys  or  tests  demanding  attention. 
I’eriodic  lubrication  of  tbe  motor  bear¬ 
ings  is  all  that  is  necessary.  'I'he  only 
bearings  are  those  for  the  motors,  and 
they  are  anti-friction,  offering  little  re¬ 
sistance  to  rotation. 

T 

To  Change  Voltage 
on  Double  Commutator 

A  SIMPLIFIED  METHOD  OF  CHANCINC.  the 
voltage  on  the  double  commutator  type 
Columbia  electroplating  generator  has 
been  announceil  by  tbe  Columbia  Elec¬ 
tric  Manufacturing  Company,  Cleve¬ 
land.  Ohio.  Quite  frequently  a  user 
will  order  a  6-volt,  double-commuta¬ 
tor  type,  compound-wound,  .self-excited 
electroplating  generator  and  later  on 
decide  that  a  6/ 12- volt  machine  will  be 
itMiuired,  or  vice  versa.  The  Columbia 
generator  provides  for  this  by  equip¬ 
ping  this  type  of  machine  with  external 
connections  that  can  be  changed  easily 
by  taking  off  four  nuts.  This  gives  the 
advantages  of  two  machines  in  one. 
The  same  generator  can  be  used  for 
both  still  tank  plating  and  barrel  plating. 
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ELECTRIC 


Send  for  quotations 
and  further  data. 


The  air  gauge  tells  you 
that  G^W  Boxes 


FOUR  WAY 


G  &  W  Boxes  are  air  tested  before  leaving 
the  factory  and  provided  with  air  valves 
that  you  may  make  your  own  tests  from 
time  to  time. 


SEVEN  WAY 


June  ELECTRICAL  WORLD 


Type  “G”,  600  Volts,  Seven  Way 


600  Volts 


Catalog  No.  30 — Bulletin  “G”  con¬ 
tains  data  on  many  types  of  boxes. 


G  6?  W  Type  “G  Boxes 

may  be  just  what  you  want 


Small  size,  low-cost  boxes  afford¬ 
ing  flexibility  and  convenient 
control  of  customer’s  taps. 

No  Links  or  Fuses 

Conductor  terminal  lugs  are  bolted 
directly  to  busbar  contact  fittings. 

Standardized  boxes  for  any  number  of 
circuits  or  any  size  of  conductor. 


Potheads  '  Subway  Boxes  '  Cable  Terminal  Devices  ^  Automatic  Transfer  Switches 

©  SVir  Electric  Specialty  C®. 


7780  Dante  Avenue,  Chicago 


Representatives  in  Principal  Cities 


peciiications 


(Cataloiil 


— have  no  terror  to  the  engineer  or  operator  when 
selecting  reliable  switching  equipment  from  the 
complete  ready-reference  R.  &  I.  E.  loose  leaf  cata¬ 
log.  You  are  still  looking  for  reduction  of  mainte¬ 
nance  costs  on  switching  equipment.  Here  is  the 
simple  way  to  find  it.  Write  for  your  copy. 

RAILWAY  AND  INDUSTRIAL 
ENGINEERING  GO.,  GREENSBURG,  PA. 


Boston 
Ni‘W  York 
I'hiladclphia 
Pit  tabu rirh 


Buffalo 

Cleveland 

Chicago 

Cincinnati 


KepreaentativeH  in 

St.  Louis 
Dtuiver 
Charlotte 
BirmiiiK'ham 


Indianapolis 
Kansas  City 
Los  Anpeles 
St.  Paul 


San  Francisco 

Seattle 

Toronto 


Twenty  years  of  successfully  serving  the  Producers  and  Users  of  Electric  Power 


Bus  Supports 
Bus  Fittings 
and  Clamps 
Disconnecting 
Switches 
Air-break 
Switches 
Choke  Coils 
Manual 
Controls 
Motor 

Mechanisms 

Steel 

Substations 
Combinations 
Cable  Clamps 
Cleats 


ELKCTRICAL  WORLD— /imc  28,1930 


Sec. 

1310-20 


Preseni  Huy 


Slundut^ 


m^nniin 


Drop  tanjtniff 


Beauty  Gone*-^Service 


Remains 


ONE  cannot  talk  of  the  beauty  of  present  day  com' 
mercial  forgings,  for  their’s  is  to  fulfill  a  different 
purpose.  It  is  service  that  counts  in  supplying  hardware 
for  high  tension  suspension  lines,  and  when  service  is 
needed,  look  to  a  BTC  drop  forging.  Immense  hammers 
dropping  with  terrific  force  pound  out  a  strong  uniform 
and  accurate  product.  When  the  engineer  specifies  BTC 
drop  forged  hardware  he  is  assured  of  economical  main- 
tenance  for  BTC  hardware  is  drop  forged  from  1035 
copper'bearing  steel  to  resist  corrosion.  This  together 
with  the  machined  accuracy,  the  superior  strength  and 
uniformity  of  the  metal  offers  the  engineer  hardware  that 
will  give  service.  Specify  BTC  drop  forged  hardware. 


Why  a  Drop  Forged  Cap? 

1 .  They  are  uniform  in  quality 

2.  They  are  superior  in  strength 

3.  They  are  made  of  anti'Corrosive  steel 

4.  They  are  uniform  in  dimensions 

5.  They  can  be  heat  treated  to  give  maximum  strength 

with  minimum  weight 

6.  They  have  precision  milled  joints  and  drilled  holes 

7.  They  allow  a  smooth,  even  porcelain  seat 

8.  They  are  free  from  hidden  defects  and  concealed  flaws 


The  Brewer-Titchener  Corporation. 

Cortland,  New  York 


For  High  Tension  Suspension  Insulators 


Specify  BfC  Drop  Forged  Caps 
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A  CENTURY  WOOD 
PRESERVING  PLANT 


Preftijnian  becomes  Carolina 


.  . .  and  Ihe  Diamond.,  a  Keystone 


CURTISS  WRltaiT  FLYINL  SERVICE  Pk»tm  OH 


Known  for  three  years  of  meritorious  service  to  industry,  the  complete  and  modern  wood  preserving 
plant  of  J.  F.  Frettyman  &  Sons  now  has  joined  the  distinguished  Century  group. 

It  was  purchased  May  15  by  the  Carolina  Wood  Preserving  Company,  headed  hy  Grant  B.  Shipley  of 
Pittsburgh,  president  of  the  Century  Wood  Preserving  Company  and  associated  companies  operating 
Century  plants. 

Century  policy  holds  out  to  you  the  same  high  standards  of  quality  and  service  which  have  been 
associated  with  the  name  of  Prettyrnan,  p/us  the  rich  background  of  achievement,  experience  and 
engineering  research  which  have  made  the  Shipley  organization  leaders  in  their  field,  p/us  the  com¬ 
bined  resources  and  facilities  of  seven  strategically  located  ])lants  in  the  Century  chain. 

Write  today  for  prices. 

Carolina  Wood  Presermnci  CoMRrVNV 


FORMER  t_Y 


l.F  Pretty  man  <S  Sons 

U  Wood  Pi'Gyervin^  Plant 

CiLVRLESTON,  SOMTII  CAROLINA 
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StandardsTODj^C/jhat  Give 

Reliabilily  to  the  Suspension  Insulator 

THE  ONE-PIECE  SUSPENSION  UNIT 

THE  BALL  AND  SOCKET  JOINT 

▼ 

THE  GASKET  ASSEMBLY 

▼ 

THE  SANDED  SURFACE  JOINT 

▼ 

THE  TREATED  SANDED  SURFACE 


DEVELOPMENTS  HAVE  CONTRIBUTED 
IMMEASURABLY  TO  THE  RELIABILITY 
OF  ALL  CAP-AND-PIN  TYPE  SUS¬ 
PENSION  INSULATORS  .  .  RELIABILITY 
WHICH  IS  A  VITAL  NECESSITY 
TO  THE  SOUND  GROWTH  OF  ELEC¬ 
TRICAL  TRANSMISSION 


OHIO  BRASS  COMPANY,  MANSFIELD,  OHIO 
Canadian  Oh'o  Brass  Co.,  Limited 
Niagara  Falls,  Canada 
I23SH 


PORCELAIN 
INSULATORS 
LINE  MATERIALS 
RAIL  BONDS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 
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Ora  the  lines  of  the  Edison 
Electric  Illuminating  Go. 


.  .  .  .  This  5000/7500  kva.,  3  phase  13,800  -  2400/4150Y 
volt  transformer  built  for  the  E)dison  Electric  Illuniinat* 
ing  Company,  of  Boston,  has  in  addition  to  the  usual 
features  of  Allis-Chalmers  transformers 


Film  type  radiators  connected  to  improved  c^qualized 
oil  flow  manifolds.  •  •  •  High  and  low  voltage  pothead 
compartments  —  removable  without  disconnecting  line 
cables.  •  •  •  Auxiliary  expansion  tank  for  use  with  high 
voltage  pothead  chamber.  .  .  . 


Allis  -  Chalmers  elec¬ 
trical  equipment  in¬ 
cludes  machinery 
for  the  generation, 
transformation,  con¬ 
version.  and  utiliza- 
ti»m  of  electric  power. 


And  it  was  shipped  filled  with  oil  and  ready  for  service 


CH/1LMER 


Allis-Chalmers  Manufacturing  Company,  Milwaukee 
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Excellence  in  Engineemig, 
Designing  and  Manufacturing 

Engineering,  Designing,  Manufacturing — each  a 
specialized  branch  with  one  dependent  upon  the 
other  for  successful  high  tension  line  and  station 
equipment. 

Proper  coordination  of  these  three  factors  is  found 
at  the  “Three  E”  factory.  It  is  the  reason  why 
“Three  E'’  Equipment  has  been  of  constant  aid  to 
the  electrical  industry  in  its  betterment  and  expan¬ 
sion  program. 

The  “Three  E”  Organization  is  interested  in  any  op¬ 
erating  problems  you  may  have.  The  flexibility  of 
“Three  E”  Equipment  can  economically  answer 
them. 

*  “Service  Value”  =  Low  cost  per  year  of  service 

Electrical  Engineers  Equipment  Go. 

General  Offices  and  Factory:  MELROSE  PARK,  ILL. 

Chiraeo  OflUm  305  W.  Waoker  Drive 
I'laNterii  DtHrt':  31  P»rk  Row,  New  York 
Sales  Offices  in  ad  principal  Cities 
Canadian  Representati ce:  ftOftHt/V  CcmpM/f 


|t  Pays  to  use  the  Three!  E'  cat 
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•  PAPER  • 
CAMBRIC 

•  RUBBER* 


For  heavily  congested  or  outlying  districts  —  transmission 
or  distribution  circuits — there  is  a  Safety  Power  Cable 
with  the  right  insulation  for  any  specific  electrical  need. 

GENERAL  CABLE  CORPORATION 

EXECUTIVE  OFFICES:  420  LEXINGTON  AVENUE,  NEW  YORK  •  OFFICES  IN  PRINCIPAL  CITIES 


12 


ELECTRICAL  WORLD— June  28,1980 


Single-Insulator  Fuse-Switches 


Interchangeability —  A  Desirable  Feature 


Kearney  Single  -  insulator  F  use  -  Switches 
were  designed  primarily  as  an  inexpensive 
switch  which  would  help  justify  the  construc¬ 
tion  of  rural  line  projects  where  the  net  return  is 
douhtful.They  are  equally  well  adapted  to  use  on 
other  than  rural  line  construction  because  they 
incorporate  the  same  reliable  features  which 
makes  the  Kearney  Standard  Two-Insulator 
Fuse-Switch  so  desirable.  As  in  all  other  Kearney 
Switches,  the  insulators  are  made  of  plastic  wet 
process  porcelain,  identical  in  material  and  in 
methods  of  manufacture  with  high  potential  in¬ 
sulators.  Thus  the  porcelain  used  in  Kearney 
Switches  equals  the  porcelain  in  line  insulators 
both  in  electrical  and  mechanical  characteristics. 


The  hanger  of  these  switches  will  accommodate 
any  standard  size  cros'sarm.  Where  construction 
costs  demand  economy,  stamped  contacts  can 
be  substituted  for  the  full-floating  contacts  at 
a  considerable  saving. 

Other  Kearney  Products 

Screw  Ty|Je  and  Expansion  Type  Anchors,  all  made  of  certified 
malleable  iron,  guaranteed  against  breakage;  Solderless  Wire  Con¬ 
nectors;  Guy  Wire  Clips;  Double  Duty  Fuse  and  Disconnect 
Cutouts;  Sectionalizing  Disconnects;  Fuse  Pullers;  Cable  Clamps; 
Live  Line  Tap-Off  Clamps;  Grounding  Sets;  Live  Line  Tools 
and  Accessories. 

JAMES  R.  KEARNEY  CORPORATION 

MAIN  OFFICE 

4224-40  Clayton  Ave.  *  *  *  *  *  Si.  Louis,  Mo. 

Factories:  St.  Louis,Mo.  *  *  Taylorviilc,  III.  *  *  Toronto,  Canada 
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APPRECIATION  of  the  Ach 


leve 


merit  of  those  Vast  Legions  in 
Humble  and  Exalted  Positions  who 
in  a  Few  Short  Years  have  made 


Outstand 


d  GRATI 


been  permitted  to  play 


'inniHR 


Through  172  Leading  Electrical  Jobbers 
located  throughout  the  United  States,  all  of 
whom  carry  large  stocks  » 


•  THE 
HARDWARE 
makes  the  l.me 

Huhhard  makes 
THE 

hardware 


3\  \\ 

large  plants 


(U»fCX)MPANY 


PITTS  BURCH  ^  OAKLAND,  CAL.  ^  CHI  CAG  O 
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STUDY  THE  PICTURES  OF  THIS  INSTALLATION  OF  NO.  6  A.C.S.R 


Residential  distribution  secondaries  in  Richmond,  Kansas.  Note 
the  flatness  and  evenness  of  sag  after  twelve  years  service  with  no 
repair. 


Railroad  crossing  span,  Richmond,  Kansas,  distribution  system.  This 
175'  span  was  installed  twelve  years  ago  and  has  never  been  resagged. 
Note  the  evenness  of  the  sag. 


'Crving  1/  towns - 
p  12  years  and  slaci 
as  never  appeare 


No  wonder  Mr.  I.  C.  Bushong,  President  and 
General  Manager  of  The  Municipal  Power 
Transmission  Company,  of  Ottawa,  Kansas,  is 
enthusiastic  about  A.  C.  S.  R. — T,  B.W.  P. 


This  insulated  cable  has  6  aluminum  strands  over 
I  steel  strand.  Its  insulation  stands  up  better 
than  that  on  any  other  equivalent  metal  cable 
because,  for  a  given  conductivity,  A.C.S.R.  has 
a  larger  cross  section  and  operates  at  a  lower 
temperature. 


Distribution  system  in  town  of  Richmond,  Kansas,  showing  bare 
A  C.S.R.  primaries  and  A.C.S.R. — T.B.W.P.  secondaries.  This  installa¬ 
tion  IS  twelve  years  old.  The  secondaries  have  never  required  resagging. 
And  the  weatherproofing  is  still  intact. 


Let  us  send  you  information  about  A.C.S.R.— 
T.B.W.P.  for  distribution  systems,  also  data  or 
bare  A.C.S.R.  for  transmission  service.  Our  near 
est  office  will  gladly  send  a  represent 
tative  to  talk  with  you.  ALUMINUM 
COMPANY  of  AMERICA;  2438  Oliver 
Building,  PITTSBURGH.  PENNSYLVANIA. 


ALCOA] 


ALCOA  ALUMINUM 
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New  in  Design 


Based  upon  the  established  prin¬ 
ciple  that  the  resistance  of  a 
stack  of  carbon  discs  varies  inversely 
as  the  pressure  between  them,  West- 
inghouse  recently  designed  the  Car¬ 
bon-pile  Type  Voltage  Regulator 
for  a-c.  and  d-c.  generators. 

This  new  regulator  is  extremely 
sensitive,  has  a  high  degree  of 
accuracy  in  voltage  regulation,  and 
is  quick-acting  in  restoring  the  volt¬ 
age  to  normal.  Means  for  anti-hunting  are 
provided  mechanically. 

Furthermore,  this  type  of  regulator  is  partic¬ 
ularly  economical  for  the  operation  of  small 
units.  It  requires  practically  no  maintenance. 


Type  AP-23  carboa>pile  type  voltage  regulator 
(cover  removed) 

because  of  the  absence  of  contacts  and  the 
simplicity  of  both  the  lever  system  and  the  air 
dash-pots. 

For  complete  information,  call  or  write  our 
nearest  office. 


Service,  prompt  and  e^cient,  by  a  coast -to -coast  chain  of  well- equipped  shops 


TUNE  IN  THE  WESTINGHOUSE  SALUTE  OVER  THE  N.  B.  C.  NATION-WIDE  NETWORK  EVERY  TUESDAY  EVENING. 


16 


ELECTRICAL  WORLD— 


TESTED 

in  Spray  and  Fog 


Tests  have  shown  that  insulators  best  adapted  for  fog 
service  should  have: 

1  A  shape  that  provides  resistance  to  surface  leakage. 

2  A  shape  that  can  be  easily  cleaned. 

Westinghouse,  cooperating  with  Western  power  com¬ 
pany  engineers,  has  met  these  requirements  in  the 
Westinghouse  Fog-Type  Suspension  Insulator.  This 
unit  is  so  designed  that  it  holds  strength  in  reserve,  in 
addition  to  providing  those  features  essential  to  satis¬ 
factory  performance  in  salt-fog  areas. 


Redondo  Beach 
test  of  Southern 
California  Edison 
Company  conduct¬ 
ed  for  more  than 
two  years  with 
150,000  volts  on 
the  bus. 


tune  in  the  westinghouse  salute  over  the  N.  B.  C.  nation-wide  network  every  TUESDAY  AT  10:00  P.  M.,  E.  S.  T; 
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UP  UNDER  CONSTANT  SERVICE 


Ml 


Indoors  or  outdoors— overhead  or 
underground  —  wherever  there  is 
moisture,  dust,  lint  or  fumes  ,  ,  ,  . 
Cast  iron — watertight — full  line  of 
entrance  hoods  and  conduit  fittings 
— fuse  pulling  mechanism  in  cover 


—exceptionally  compact  in  size  and 
.  .  .  .  A  COLT  PRODUCT  ,  .  ,  . 
Send  for  catalog  A  and  detailed, 
description.  "The  Rampant  Colt,” 
an  interesting  publication,  mailed 
on  request. 


GOLD' 

and  the  Colt  cracked  night  and  day 


"Thar’s  gold  in  them  hills"  From  St.  Louis, 
Fort  Leavenworth,  Fort  Laramie  and  Santa 
Fe,  streamed  the  wagon  trains.  Along  the 
trails  the  painted  savage  barred  the  way. 
From  the  forts  along  the  route  went  forth  the 
hunters,  armed  with  rifle  and  Colt,  to  supply 
buffalo  and  deer  meat  for  the  soldiers  and 
adventurers  seeking  the  glint  of  yellow. 

Rations  were  won  by  the  Colt  and  the  war-cry 
of  the  savage  was  stilled  by  the  same  weapon. 
Clear  West  to  California  the  Colt  blazed  the 
way,  protecting  the  seekers  en  route  and  pro¬ 
tecting  their  claims  when  struck. 

Today  in  the  electrical  industry, 
men  are  seeking  to  protect  elec- 
trical  equipment.  Again  Colt  en-  ^ 

ters  the  picture,  arming  these  ^ 


men  in  industry  with  the  colt-made  NOARK 
line  of  service  and  meter  protection  devices. 
Thus  is  Colt  upholding  the  tradition  that  its 
products  must  protect  and  make  secure. 
Geared  to  the  task  are  men  and  equipment  of 
rare  calibre  in  achieving  mechanical  preci¬ 
sion.  Watch-like  methods  of  manufacture 
have,  for  seven  years,  fashioned  the  NOARK 
line  according  to  Colt  standards — a  line 
chosen  out  of  hundreds  offered  because  of  its 
peculiar  mechanical  nature — for  Colt  has  al¬ 
ways  worked  towards  mechanical  ends. 

When  discussing  the  protection 
of  electrical  equipment,  remem¬ 
ber  that  NOARK  is  now  built  by 

TColt;  that  NOARK  protection  is 
now  Colt  protection  as  well. 


NOARK  SERVICE  BOXES  HOLD 


r.Ol.T'S  PATENT  FIRE  ARMS  MEG.  CO., 

Established  1836 


Electrical  Division,  HARTFORD.  CONN..  II.S.A. 

Electrical  Division  1886 


COMPANY 

CANTON  y 


NEW 


SwitclL 


It  has  entirely  revolutionized 
Meter  and  Relay  Testing 

Make  connections  to  testing  studs — turn  the 
handle  of  the  Roto-Test  Switch — and  you  are 
ready  to  test  any  instrument.  Quick — easy 
— safe.  Over  Current  Relays  may  be  tested 
one  phase  at  a  time,  holding  partial  protec¬ 
tion.  The  test  period  may  be  confined  to  10 
seconds.  Cannot  be  operated  without  key. 


Switch  is  so  arranged  that  the  current  trans¬ 
former  circuit  is  never  opened.  No  trip  cir¬ 
cuits  are  left  open — practically  accident 
proof.  Four,  six,  eight,  and  ten  pole  types. 


Qreater  Economy  of  Space 
and  Time 

A  great  saving  in  space  is  realized  by  use  of 
the  Roto-Test  Switch  as  it  requires  but  a 
4-in.  X  4-in.  space  on  switchboard.  It  can  be 
applied  to  any  type  of  switchboard  for  use 
with  any  standard  make  of  instruments, 
meters  or  relays. 

A  heavy,  durable,  Bakelite  case  encloses  all 
parts.  Access  for  inspection  being  had 
through  removable  top  and  bottom  covers. 

Special  designed  phosphor  bronze  clips, 
switch  members  and  full  floating  rotor  com¬ 
pose  the  operating  assembling  of  the  most 
compact  device  of  its  kind. 


Unparalleled  Efficiency 
and  Safety 

The  Roto-Test  Switch  is  mounted  on  the  back 
of  the  board.  Only  the  face  plate  appears  on 
the  front.  Neat — saves  space — safe.  The 
operator  does  not  have  to  go  back  of  the 
board  or  make  any  hot  connections. 

Moreover,  the  Operating  Handle  will  not 
come  out  until  circuits  are  restored  to  normal 
operating  position.  Hence,  wrong  connections 
or  errors  in  reconnections  are  impossible. 
Men,  instruments  and  circuits  are  protected. 


DEVICES 


METER  TEST  SWITCHES 
RELAY  TEST  SWITCHES 
METERING  ACCESSORIES 
METERING  DEVICES 


SPECIALISTS  IN  DESIGNING 
ELECTRICAL  METERING 
DEVICES  AND  METHODS 


CANTON 


OHIO 
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mCGER  "  INSTRUMENTS 


7  SERVE  THE  ELECTRICAL  INDUSTRY 

IN  THREE  IMPORTANT  WAYS 

FOR  TESTING  INSULATION 
RESISTANCE 


2  FOR  TESTING  THE  RESISTANCE 
TO  EARTH  OF  GROUND 
CONNECTIONS 

This  test  is  made  by  alternating-current  and  the 
instruments  read  directly  in  ohms  down  to  as  low 
as  3  ohms  full  scale. 


This  test  is  made  by  direct-current  and  the  instru 
ments  read  directly  in  ohms  and  megohms. 


^  ‘‘MEGGER”  Ground  Tester 

^  I  'ESTING  ground  connections — formerly  a  complicated 
and  time-consuming  task — is  reduced  to  a  single 
operation  by  ihis  “Megger”  instrument. 

Instead  of  making  a  number  of  voltmeter  and  ammeter 
measurements  and  calculating  the  final  result,  one  man 
can  test  ground  connections  with  the  “Megger”  Ground 
Tester  merely  by  making  connections  and  turning  the 
crank.  The  result  is  shown  by  the  direct  deflection  of  a  pointer 
over  a  scale — like  a  voltmeter.  Two  auxiliary  ground  elec- 
tiodes  are  used,  except  where  connections  can  be  made  to 
a  city  water  system.  The  “Megger”  Ground  Tester  has 
its  own  self-contained  source  of  current — no  batteries;  it  is 
wide  in  range  and  free  from  the  effects  of  stray  current  in 
the  earth.  Grounding  surveys  are  being  made  with  it  at 
surprisingly  low  cost. 

The  enthusiastic  reception  and  adoption  of  this  new 
“Megger”  instrument  by  Power  Companies  and  others 
has  established  systematic  “Megger”  Ground  Testing 
along  with  systematic  “Megger”  Insulation  Testing. 

Ask  for  Catalog  1250-W. 


High-Range  “MEGGER”  Testing  Set 

Birflt  In  vartuus  raiiRes  up  In  10.000  megohms,  with  hand  generators  rated 
from  l.%0*  volts  up  III  2500  volts  d.e.  Constant-grrHXHrt. 


New  “Bridge-Meg” 
Resistance  Tester 

Comhines  the  constant -pressure. 
500  v(dt  “Super  Meg”  (range  o  to 
100  megohms)  with  a  Wheatstone 
Bridge  (range  .01  nlim  to  OOO.OOO 
ohms).  Weighs  lli.  uni¬ 

versal  resistance  testing  set  “under 
one  roof.” 


“Meg”  and  “Super-Meg” 
Insulation  Testeis 

Various  ranges  up  to  100  megohms; 
with  hand  generators  rated  from 
100  volts  up  to  500  volts.  Weigli 
6  and  7  ^4  lb.  respectively. 


The  complete  “Megger”  family  includes  a  wide  assortment 
of  ranges  which  meet  every  practical  requirement  for  quick 
tests  of  insulation  resistance  up  to  10,000  megohms.  For 
full  particulars,  please  ask  for  Catalog  1205-W. 


FOR  FACTORY  PRODUCTION 
RESISTANCE  TESTS 


Motor -driven  “Megger”  Testing  Sets  and  “Megger”  and  “Meg”  direct-reading 
Ohmmeters  are  designed  for  continuous  hard  service  in  factory  production  and  other 
routine  testing.  They  include  all  ranges  from  as  low  as  .01  ohm  full  scale  up  to  10,000 
megohms.  Motor -driven  sets  operate  from  a.  c.  or  d.  c.  lighting  circuits,  and  direct- 
reading  Ohmmeters  from  an  external  source  of  direct-current.  Write  for  descriptive 
Bulletin  1200-W. 


A  motor-driven, 
high-range  “Megger' 
Testipg  Set. 


‘Megger”  and  “Meg' 
direct-reading 
Ohmmeters. 


JAMES 


BIDDLE 
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^^INSTRUMENTS 


Philadelphia 

ig-Keed  .liigahi  KlieoHtatH  4agahi  Hand 

.  _  and  KeNiNtaiire  Itiixew.  TarhonieferH.  Tarlumcnprs, 

*  **  rrei'isiuii  rnti-ntinineters  and  Speed  IndiealorH 

eters  SiemeiiM  Si  Ilalske  I’reelsion  InstruinentH  and  Osrillograpli' 


“.Megger”  and  “.Meg” 
Direet-Keiuling  Olimmeterii 
Uloiiie  Water  Tester 


'Megger,”  “tleg”  and  "Siiper-.Meg' 
Insulation  Testing  Instruments 
“Slegger”  Ground  Tester 
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—  and  what  you  see  is  the  “  felted  wall  ”  of 
asbestos — not  just  a  covering  for  the  copper,  but 
a  real  insulation. 

Millions  of  feet  of  ROCKBESTOS  wire  and 
cable  insulated  with  this  “felted  wall”  and  its 
variations  are  already  installed  in  the  severe 
places  in  industry. 

These  millions  of  feet  are  installed  in  both  con¬ 
duit  and  open. 

In  the  boiler  rooms  of  central  stations,  in  iron 
and  steel  mills,  giving  continuous  service  under 
severe  heat  conditions — for  the  felted  wall  is  not 
affected.  It  never  deteriorates  in  any  way. 

In  great  industrial  plants  feeding  large  motors 
which  draw  tremendous  overload  currents. 


thereby  heating  the  conductors  and  eventually 
ruining  any  other  kind  of  insulation  but 
Rockbestos. 

In  chemical  manufacturing  plants,  standing  up 
under  the  attack  of  acid  vapors — for  the  felted 
wall  is  not  affected  by  acids. 

They’re  deep  in  the  earth  in  mines,  feeding  the 
motors  in  electrically  operated  machinery,  under 
simultaneous  attack  by  heat,  moisture,  oil  and 
abrasive  dusts — under  subway  cars  and  in  elec¬ 
tric  ranges,  around  kilns  and  on  motion  picture 
machines. 

Write  us  about  your  own  particular  trouble  and 
your  inquiry  will  be  answered  by  an  engineer 
who  will  make  helpful  recommendations,  or 
better  still,  cut  out  and  send  the  coupon  below. 


356  NICOLL  ST. 

NEW  HAVEN,  CONN 

903  Clark  Bldg.,  Pittsburgh,  Pa. 

On  the  Padflc  Coast — 


716  Madison  Term.  Bldg.,  Chicago 
-Anaconda  Wire  &  Cable  Co. 


Bockbestos 
Products 
/  Corp, 

.  356  Nicoll  St. 
f  New  Haven.Conn. 

Send  a  copy  of 
Bulletin  No.  10 


6942  Grand  Central  Term.  Bldg..  New  Turk 

2143  Railway  Exch.  Bldg.,  St.  Louis,  Mo. 


'Name 


the  wire  wi 


'Address 
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marks  the  spot 

where 


ONE 


Routine  Tests  for  Utilities 

CENTRAL 

STATION 

Rubber  gloves 

X 

Ltnenum’s  overshoes 

Lineman's  sleeves 

Lineman’s  leggings 

Insulator  hoods 

Line  hose 

Transformer  oil 

Cable  compounds 

Sheet  insulation 

Inaulaton 

Switch  cell  material 

Cable  clamps 

Bolts 

Ropes 

X 

Solder 

X 

Steel  and  other  metals 

X 

Alloys 

X 

Paper 

X 

OiU 

X 

Boiler  water 

X 

Soap 

X 

Polish 

X 

Liquid  wax 

X 

Floor  wax 

X 

Scouring  material 

X 

Metid  polish 

X 

Floor  pc4ish 

X 

Corrosion  tests 

X 

Inks 

X 

Lamps 

X 

Lighting  accessories 

X 

Photometers  (calibi 

X 

Illumination  tests  (indoor) 

X 

Illumination  tests  (outdoor) 

X 

Resistors  and  shunts 

1  X 

Standard  cells 

Bridges 

X 

Potentiometers 

X 

Volt-boxes 

X 

Appliances 

Cables 

X 

Watt  meters 

X 

Volt  meters 

X 

Ammeters 

X 

Frequency  meters 

Power  factor  meters 

Rotating  standards 

Potential  traiuformers 

X 

Current  transformers 

Motors 

1 

i  ^ 

Insulation 

Iron  specimens 

i  i 

Copper  and  iron  wire 

1  X 

Watthour  meters 

benefits  from  the 
test  facilities  at 
E.T.L. 


In  the  precedingf 
column  is  space 
for  checking  your 
testing  practice. 


Do 

you 


Know 


■k 


Electrical  Testing  Laboratories 

8otk  Street  and  /iSSii  Sast  Snd  Ave. 


New  York 


N.Y. 


r  Test 

H'hirti^  ifears  in  the  Service  of  the  Electrical  Industrtf 
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20  YEARS'  EXPERIENCE 
FULL  EQUIPMENT- 


At  Your  Service  for  Steel  Tower  —  Wood  Pole  — 
Or  Underground  Transmission  Line  Construction 


The  Kelso-Wagner  Co.  is  ready  to 
provide  for  you  quickly  a  complete, 
thoroughly  experienced,  ably  directed 
transmission  building  service. 

Our  service  is  well  organized  and  well 
trained  through  years  of  experience. 
It  saves  you  money,  and  no  end  of  grief 
and  trouble  by  taking  over  the  whole  job. 
You  do  not  have  to  search  for  men,  build 
and  organize  crews — your  line  crews  can 
be  kept  to  minimum. 

You  may  purchase  materials,  or  our 
organization  will  make  all  purchases 
according  to  your  specifications. 

Let  our  engineers  confer  with  you  on 
your  next  job — we  will  furnish  an  estimate 
for  the  complete  job— steel  tower — wood 
pole — underground— or  substation. 


WRITE  TODAY 


June  28, 1930— ELECTRICAL  WORLD 


Here’s  how  one  company  SAVES 

on  its  Material  Handling 


9  MILLION  POUNDS  of  material  moved  daily  with 
Exide>IroocIad'equipped  iadustrial  trucks  aad  tractors. 


A  PROMINENT  manufacturer  han¬ 
dles  all  material  with  Exide-Iron- 
clad- equipped  industrial  trucks  and 
tractors.  A  booklet  of  the  Industrial 
Truck  Association  reports  that  as  a 
result  nearly  $2,000  a  day  is  saved. 

Forty-seven  lift  trucks  and  eighteen 
tractors,  all  equipped  with  Exide-Iron- 
clad  Batteries  keep  nim  million  pounds 
of  material  moving  daily. 

Any  company,  large  or  small,  can 
make  savings  proportionally  as  great. 
Exide-Ironclad-equipped  industrial 
trucks  and  tractors  save  time  and  dol¬ 
lars  .  .  .  keep  a  steady  flow  of  stock  in 
transit  .  .  .  move  five  times  the  load  at 
three  times  the  speed  .  .  .  release  labor 
for  more  productive  work. 

Exide-Ironclad  Batteries  are  specially 
designed  to  furnish  steady,  dependable 
motive  power  for  industrial  trucks  and 


tractors.  No  matter  how  tough  the 
service,  Exide-Ironclads  maintain  a  con¬ 
sistently  high  voltage  .  .  .  have  plenty 
of  reserve  power  for  extra-heavy  loads 
.  ,  .  operate  at  surprisingly  low  cost, 
taking  current  quickly  at  the  charg¬ 
ing  panel,  with  little  waste. 

Write  for  Bulletin  160-R.  It  gives 
information  about  Exide-Ironclad- 
equipped  industrial  trucks  and  tractors, 
and  shows  how  they  cut  material¬ 
handling  costs  ,  .  speed  production  in 
many  varied  industries.  No  obligation. 

£xi5e 

IRONCLAD 

BATTERIES 


EXIDE-IRON¬ 
CLAD  BAT¬ 
TERY  CELL. 
Cut  away  to 
show  unique 
construction. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

THE  WORLD’S  LARGEST  MANUFACTURERS  OF  STORAGE  BATTERIES  FOR  EVERY  PURPOSE 

Exide  Batteries  of  Canada,  Limited,  Toronto 
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mM.ow  do  ranges 

AFFECT  YOUR  METER  INSTALLATION? 


WHEN  the  range  comes  along  with  its 
5  kw  used  0.8  hours  per  day  .and  its 
1  kw  used  4  hours  per  day,  a  meter 
decision  must  be  made.  If  old  meters 
ore  used,  the  choice  is  between  on  over¬ 
size  meter  that  gets  oil  the  peak  income, 
or  on  overage  size  meter  that  loses  port 
of  the  peak.  A  Songomo  HC  Meter  for 
the  overage  load  gets  oil  the  income 
from  light  load  to  300  per  cent  load. 


THE  SANGAMO  HC 
is  the  more-lood-per-consumer  meter. 
The  H  C  is  the  correct  meter  when  loads 
ore  increasing  . . .  when  peaks  ore  fre¬ 
quent  .  .  .  when  power-factor  is  low. 
While  loads  ore  building,  the  HC  will 
measure  the  peaks  and  thus,  without  loss 
of  revenue,  bridge  the  gap  to  the  final 
load  which  will  require  o  larger  meter. 


8an»aino  Type  HC  Meter  is  for  modern  load  building.  It  has  a  straight-line  accuracy 


from  the  lightest  up  to  300  per  cent,  load  and  is  temperature  compensated  from  20 


to  120  deg.  F.  at  all  power-factors.  It  is  not  appreciably  affected  by  variations  in 


voltage  or  frequency.  Bulletin  79  tells  all  about  the  HC  Meter.  Wrke  for  iL 


SANGAMO 
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ALLIED  ENGINEERS.  Inc. 

Engineers  and  Constructors 
120  WALL  St.,  NEW  YORK 

Birminfrhani,  Ala.  Jackson,  Mich. 


Ambursen  Construction  Co. 

Incorporated 
AMBURSEN  DAMS 
H3rdro.clectric  Developments 
Water  Supply  and  Irrifration  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminal.  New  York 
Kansas  City,  Mo.  Atlanta.  Ga. 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 
Engineers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


I  BARKER  &  WHEELER 

utility  and  Industrial  Valuations.  Desi»rn 
and  Construction  of  Power  Systems,  Water 
Supplies,  Seweraire  and  Seware  Disposal. 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  St.,  Albany,  N.  Y. 


KELSO-WAGNER  COMPANY 

Construction  Engineers 
Transmission  Lines — Substations 
Underground 

See  our  page  adrertiiement  4tk  iitue  each  month. 

1.34  West  Second  St..  Dayton.  Ohio 
Telephone  Main  14.34 


ELECTRICAL  TESTING 

LAB9RATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery.  Apparatus 
and  supplies.  Materials  of  Construction. 
Coal,  Paper,  etc.  Inspection  of  Material  and 
Apparatus  at  Manufactories. 

80th  St.  and  East  End  .^ve.,  New  York 


H.  K.  BARROWS 

M.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 

Hydro-electric  developments — Water  supplies 
ReiHirts,  plans,  supervision. 

Advice,  appraisals. 

(i  Beacon  St.,  Boston.  Mass. 


FARGO  ENGINEERING  CO. 

CONSULTING  ENGINEERS 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Electrification  De¬ 
velopments,  Industrial  Plants 
Railway  Shops  and  Terminals. 
Design,  Construction.  Investifralions. 
Appraisals. 

2.31  S.  LA  SALLE  ST..  CHICAGO 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analysis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  York 


FORD,  BACON  &  DAVIS 

Incorporated 

ENGINEERS 

39  Broadway 
New  York 

Philadelphia  Chicago  San  Francisco 


'WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 
Mem.  Am.  Soc.  M.  E. 

Mem.  Entr.  Inst.  Can. 
Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 
.53.5  Fifth  Avenue.  New  York  City 
Charlotte.  North  Carolina 


FINANCIAL  ENGINEER 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Financing  Consolidation  Acquisitions 
Harris  Trust  Bldg.,  Ill  W.  Monroe  St.. 
Chicago.  Illinois 


EDWARD  J.  CHENEY 


ENGINEER 


PUBLIC  UTILITY  PROBLEMS 


01  Broadway 


HARZA  ENGINEERING  CO. 

Consulting  Engineers 

Dams.  Hydraulic,  H.vdro-Electric,  Flood 
Control  and  Sanitary  Projects 

20  N.  Wacker  Drive 
Chicago 


CHAS.  T.  MAIN.  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Electrical  Designs — Valuations 
Supervision  of  Construction 

201  Devonshire  Street,  Boston,  Mass. 
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GEORGE  H.  KNUTSON 


HALL  ELECTRIC  HEATING 
COMPANY.  Inc. 

Pioneers  in  Electric  Storage  Heating 

Our  engineering  staff  makes  surveys  of 
your  off-peak  profit  possibilities. 

1429  Walnut  Street  Philadelphia,  Pa. 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 

Hate  Casi-s 

Public  Utility  Management 
2.31  So.  LaSalle  St.,  Chicago 


Water,  Steam  and  Ele<'tric  Power  Investi¬ 
gations.  Design.  Su|>ervision  of  Construe- 
tion.  Valuation.  Tests  and  Lalioratory 
Servic**. 

307  S  HIM  St..  Los  Angeles.  Calif. 

230  Park  Avenue.  New  York  City 
Mutual  Uulldtng,  Kansas  City,  Mo. 


FRANK  F.  FOWLE  &  CO. 


Monadnock  Building  Chicago,  III. 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

2.31  S.  LaSalle  Street.  Chicago 
rew  York  Pittsburgh  San  Francisco 


BLACK  &  VEATCH 


Consulting  Engineers 


Electrical  and  Mechanical 
ENGINEERS 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and 
management  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines 
Substations 

100  W.  Monroe  St,,  Chicago,  Ill. 
225  Broadway,  New  York 


M.  J.  DALEY  &  CO.  INC. 

BPECIALIZINO  IN  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 

Transmission  System.*. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 

I (1.54  Main  Street  Springfield,  Mass. 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 


306  W.  3rd  St. 


Los  Angeles 


VICTOR  A.  DORSEY  &  CO. 

Engineers 

Public  Utilities  and  Industrials 
Examinations — Reports — Valuations — 
Management 
Chicago.  Illinois 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
Design— transmission  lines— Build 

15  Park  Row,  New  York 


iiiiiiiiiiiiiMiiliiiliiiiiiiiiiniiiiiiliilinuHiMiiiiMiliiiiiiiiiiiMiniiiiiiiiilUiiiiiiiiiiiiiiliiliiiiiiiiiiMiiMiiMiiiiiiiiiiiiiiiiMiiiiiiMiiiMMiiiiiis: 
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DANIEL  W.  MEAD 

F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments.  Water  Supply. 
Irrig^ation,  Drainag'e,  Flood  Control. 

New  York  City.  60  Church  St. 

W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports.  Plans.  Specifications 
and  Supervision  of  Lighting,  Railway 
Industrial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 

W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 

Industrial  Power  and  Illumination 
Transmission  Lines,  Appraisals  and  Reports 

618  Dwight  Bldg.,  Kansas  City,  Mo. 

ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 

KANSAS  CITY.  MO. 

SANDERSON  &  PORTER 
ENGINEERS 

for  the 

FINANCING-REORGANIZATION- 

DESIGN-CONSTRUCTION 

of 

INDUSTRIALS  and  PUBLIC  UTILITIES 
Chicago  New  York  San  Francisco 

MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

Specialized  adviser  to  American  Manufac¬ 
turers  intending  to  export  to  Great  Britain 
and  Europe. 

11 -4th  Ave.,  Have,  London,  E-C.3 

OPHULS  &  HILL.  INC. 

CONSULTING  ENGINEERS 

Steam  and  Electric  Power  Plants 

Ice  Making  and  Refrigeration 

Reports,  Investigations.  Appraisals 

112-114  W.  42nd  St..  New  York  City 

SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 

20  North  Wacker  Drive 

Chicago,  Illinois 

The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

Oil  Refineries  and  Pipe  Lines.  Steam  and  Water 
Power  Plants.  Tranimisilon  Syatems,  Hotels,  Apart¬ 
ments,  Ofllre  and  Industrial  Buildings.  Railroads. 

43  Exchange  Place  New  York 

FARLEY  OSGOOD 

Consultant 

Design,  Construction.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Building 

31  Nsisau  St.,  New  York.  N.  Y. 

Telephone;  Rector  7878.  Cable  Addresi;  Fargood 

Scofield  Engineering  Co. 

Consulting  Engineers 

Public  Utility  and  Industrial  Plants 

Design — Construction — Operation — 
Investigations — Valuations 

PHILADELPHIA 

J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRUCTORS 
UTILITIES  and  INDUSTRIALS 

Bankers  Bldg.,  105  W.  Adams  St. 
Chicago 
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Facts  First — 

then  go  ahead! 


The  building  of  a  new  plant,  the  problem  of  in¬ 
creasing  present  plant  efficiency  and  hundreds  of 
others  of  your  miscellaneous  business  problems 
demand  facts  first  before  you  make  expensive 
contemplated  changes. 

The  professional  consultants  advertising  in  this 
Directory  can  assist  you  materially  in  finding  facts 
first  about  your  electric  generation  and  transmis¬ 
sion  problems,  that  result  in  your  saving  thousands 
of  dolla  rs. 

Consult  them! 


II 

MMiJ 
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EMPLOYMENT  SERVICE 


IF  YOU  are  qualified  for  position  between 
$2,600  and  $26,000.  and  are  receptive  to 
negrotiations  for  new  connection,  your  response 
to  this  announcement  is  invited.  The  under- 
siirned  provides  a  thorougrhiy  orgranized  service 
established  twenty  years  ag'O.  to  conduct  con¬ 
fidential  preliminaries,  and  assist  the  qualified 
man  in  locating  the  particular  position  he  de¬ 
sires.  Not  a  registration  bureau.  Retaining: 
fee  protected  by  refund  provision,  as  stipulated 
in  our  agreement.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Bixby.  Inc., 
202  Main  Street.  Buffalo.  N.  Y. 


POSITIONS  WANTED 


DISTRICT  manag-er  or  operatinR-  department 
man.  Agr  .‘10.  Experiem'ed  in  eltH'tric  and 
pas  o|>eration.  public  relations,  commercial, 
safety,  rate,  statistical,  and  new  business  work. 
Technical  Kratluate.  Experience  includes  opt*rat- 
inp  and  holdinp  company  work.  PW-026.  Elec- 
tri<-al  World.  620  No.  Michipan  Ave..  Chicapo. 
Illinois. 


EEECTRICIAN.  16  years’  experience  both 
A.C.  and  D.C.  current  in  the  power  field. 
Have  8Up<-rvis(Hl  as  well  as  worked  on  all  types 
of  construction.  Also  familiar  with  all  types 
of  maintenaiK'e ;  114  years  of  ape.  PW-tl24, 

Ele^-trical  World.  Tenth  Ave.  at  .'Itlth  Street. 
New  Y»)rk. 


ENGINEER  and  executive.  :14.  niech  ' '•al. 

cUy’tric'al  and  business  traininp.  pradiiate 
Cornell  university,  experienced  in  supervision 
all  phases  of  public  titility  ttperation  pained 
throuph  thirteen  years  with  Eastern  and  South- 
wcsU'rn  c«)mpanii-s.  Seven  years  present  posi¬ 
tion.  marrifsl.  available  reasonable  noti<-e.  PW- 
020.  Ele«‘trical  World.  620  No.  Michipan  Ave.. 
Chicapo.  III. 

t - - - 

EXPERIENCE  utility  valuation  man  wants 
position  with  enpinccrinp  firm  or  utility 
hiddinp  c-onipany.  PW-017.  Electrical  W’orld. 
620  No.  Michipan  Ave..  Chicapo.  Ill. 


MANAGER,  electric  utility,  ape  4.T.  praduate 
enpims'r.  Itl  years’  experience,  operation,  con¬ 
struction,  desipn.  rates,  public  relations,  stock 
sales,  property  development.  PW-000.  Electrical 
W'j)rld.  .620  No.  Michipan  Ave..  Chicapo,  Ill. 


REPRESENTATIVES  AVAILABLE 


manufacturers  representative  wants  several 
pootl  industrial  clc<*trical  lines  for  New  York 
territory.  Write  fully.  RA-:127,  Electrical 
World,  Tenth  Ave.  at  IlOth  St.  .New  York. 


U.  S.  Government 


TREASURY  DEPARTMENT  Office  of  the 
Supervising  Architect,  Washington,  D.  C., 
June  16,  1930. — Sealed  proposals  will  be 
opened  in  this  office  at  3  p.m.,  July  14,  1930, 
for  furnishing  all  labor  and  material  and 
performing  all  work  necessary  for  the  in¬ 
stallation  of  two  electric  pa.ssenger  ele¬ 
vators  in  the  U.  S.  p.  o.  and  ct.  ho.,  etc., 
extension  and  remodeling  at  Savannah,  Ga. 
All  prospective  bidders  are  hereby  notified 
that  any  bid  submitted  in  respon.se  to  this 
adverti.sement  must  be  accompanied  by  a 
statement  of  facts  in  detail  of  the  business 
and  technical  organization  of  the  bidder 
available  for  the  contemplated  work,  in¬ 
cluding  financial  resources  and  building 
experience,  etc.  The  United  States  ex¬ 
pressly  reserves  the  right  to  reject  any  bid 
in  which  the  facts  as  to  business  and  tech¬ 
nical  organization,  financial  resources,  or 
building  experience  compared  with  the 
project  bid  upon,  justify  such  rejection. 
The  successful  bidder  will  be  required  to 
furnish  a  performance  bond  of  50%  of  the 
contract  price.  Drawings  and  specifications 
may  be  obtained  from  this  office.  JAS.  A. 
WETMORE,  Acting  Supervising  Architect. 


LTERNATING  CURRENT  I 

BRIDGE  METHODS  I 

By  B.  HAGl’E.  M.l.E.E.,  F.P.H.L..  rte.  | 

Handbook:  prartiral  and  theoretiral,  for  | 

advansed  students  and  prartiral  workers,  | 

for  ineasurinK  indurtanrr.  raparitanre.  and  i 

effertlve  reslstanre  at  low  and  lelephonlr  | 

frequencies.  $4..60  | 

Write  for  complete  list  I 

Isaac  Fitmusi  &  Sons,  2  \V.  4.6  St.,  N.Y.  | 

. . . . . . 


lltlltMIIMlMIIIIIMMIIIIMIMMItlllltlllllllMIIMIIIIIIiMItlltlMIIMIMIIItlM’ 

IGH  VOLTAGE  CABLES  | 

P.  DUNSHEATH.  M.lJi.E..  O.B.E..  etr.  | 

Dealitn.  manufarture  and  performanre  of  power  | 
cables,  esperlally  for  high  voltages,  with  the  | 
author’s  original  experiments.  For  consultants.  | 
researrliers  and  stuilents.  $2.tMI  | 

H’rife  for  pronpertus.  | 

Isaac  Pitman  &  Sons,  *2  W.  4.6  St.,  N.Y.  | 

VlllllllllllllMIIIIIIIIMnilinMIMIIIIIIIIIIIIIIIIIIMIIIIIIMIIIIHMIlliMIIIMIMIMNtMilllllMINr 


f  3 

Transformers  1 

i  I 

i  ,’J — 2.000  Kva.  Gen.  Elec,,  48,000  v.  prim.,  | 
I  24,000  v.  see.  1 

I  (( — ,i.HB7  Kva.  Gen.  Eleo.,  Type  H,  Oii.OOO  i 
I  V.  prim..  11,000  v.  sec.  I 

I  3 — i.6«7  Kva.  Gen.  Elec.,  Type  H.  22.000  1 
I  V.  prim.,  11,000  v.  sec.  i 

1  1 — 1.600  Kva.  Gen.  Elec..  .6  ph..  O.OOO  v.  s 

I  prim.,  220-110  v.  sec.  i 

I  1 — 760  Kva.  Pitfsburg-h  Furnaces  Trans-  | 
I  former  26,000  -  12.500  v.  prim,  to  280-  | 

I  260  -  240  -  ‘220  -  *200  -  140  -  l.’IO  -  i 

I  120  -  110  -  100  V.  sec.  I 

I  3 — 400  Kva.  Pittsburgh,  l.'l,800  v.  prim.,  | 
I  2,300  V.  st'c.  I 

I  3 — .’160  Kva.  Gen.  Elec.,  0.600  v.  prim.,  | 
I  460  v.  sec.  I 

i  :i— ^133  Kva.  Pittsburgh,  ‘22.000  v.  prim.,  | 
i  460  V.  sec.  I 

I  3 — 33.‘I  Kva.  Allis-Chal.,  2,300  v.  prim.,  I 

E  460  V.  sec.  I 

1 — 300  Kva.  Westg.  Auto  Transformer  | 
I  consisting  of  ‘2  single  phase  Trans-  i 

I  formers,  60  cy.,  488  v.,  3-wire.  3  ph.,  s 

I  60,  440  V.,  3-wire,  ‘2  ph.  (can  be  re-  | 

I  connected  to  220  v.,  .‘j-wire,  H  ph.  to  = 

I  220  V.,  4-wire,  2  ph.).  I 

g  3 — 260  Kva.  Westgh.  22,000  v.,  prim.,  | 
I  0.600  V.  sec.  I 

s  3 — 160  Kva.  Gen.  Elec.,  Type  G,  33,000-  | 
I  l.‘1.200  V.  |>rim.,  2.400  v.  sec.  s 

I  — 100  Kva.  Gen.  Elec.,  Type  H.  Form  RP.  ! 

I  6,600  -  13.200  V.  prim.,  605-675-646-  j 

3  4*40  V.  80C*  ^ 

I  .3 — 100  kva.  Westg.  Type  SK.  13.800  v..  I 
5  prim.,  440/220  v.  sec.  ~ 

I  ;{ — 100  Kva.  Westg.  13,200-12,540-11,880  I 
I  V.  prim..  488-244  v.  sec.  I 

I  .3— '100  Kva.  Westg.  2,400  v.,  prim.,  440  | 

i  3 — 100  kva..  Pittsburgh.  2,200  v.  prim.,  I 
I  2200  V.  sec.  S 

I  .‘1 — 16  Kva.  (Jen.  Elec.  Type  H,  22,000  v.  | 
=  prim.,  230-460  v.  sec.  | 

I  ;j — htYj  Kva.  Gen.  Elec..  ‘25  cy..  2,300-  I 
I  2,080  V.,  prim.  460-230  v.  sec.  | 

f  I 

I  I 

I  Archer  8C  Baldwin,  Inc.  | 

I  1‘2(>  Liberty  Street,  New  York  City  I 

I  Telephone  llitchcoek  454.6  I 

I  I 


WRITE  FOR  OUR  i 

1  BARGAIN  BULLETIN  1 


WANTED 

TRANSFORMER 


I  Motors  t,4  hp.  to  7.60  hp.  I 

I  Guaranteed  Rebuilt  | 

I  Ele<‘trical  Equipment  i 

!  THE  FUERST-FRIEDMAN  CO.  | 

=  1200  E.  .6.‘trd  St.  (Mevcland,  O.  | 


I  1— -Used  60  kv. — 4  kva.  complete.  | 

I  Must  he  in  good  condition.  | 

I  W-61.6  1  ectrical  World  I 

I  Tenth  Ave.  al  30th  St..  New  York  City  | 


FREE  BULLETIN 


MOTOR  Repair  &  MIg.  Co.,  1640  Hamilton 
Avenue,  Cleveland.  Ohio — Stock  Catalogue 
No.  48,  of  new  and  rebuilt  electrical  ma¬ 
chinery  including  motors,  generators,  plating 
dynatiios.  motor-geiicr.i.tor  s«qs.  transformers. 
<‘onvertcrs,  engine-generator  sets.  ventilating 
fans.  etc.  Indexed  illustrated  and  with  prices. 


JHIMItlMIMIMIMliilllllifMllltllKIMIMtMflMlltMMIIIIIKIMIMIIIIIMIIIIMIIIIIKIMIMIMMir.:: 

I  BE  A  METER  ENGINEER  | 

S  Pultlic  Servire  Corixiratinns'  need  qualified  men  for  1 
I  |M)sill()n*  paying  from  IHflOO  to  $5(»0n  a  year,  i 
I  l)ur  home  study  eourse  teaches  any  intelligent  man  i 
I  bow  to  test,  install.  rei>air  ami  adjust  aleetrleal  i 
I  meters.  Write  to<lay  for  ratalogue  giving  eom-  i 
I  plete  information  regarding  our  practiral  iiietliods.  I 

I  Ft.  Wayne  Correspondence  School 
I  Dept.  4.  Ft.  Wayne,  lnd_  ; 


inmMMMMIMIMIIIIIIIItlinriMMtMIIMIIIHMtMlinMIllINMMIIMIIHIIIIIMIMtMIIMIIItll  . 

Elfkg't'ria'al  Training  fur  men  of  ambition  i 
fci  V  V  t.  I  I  d  I  limit,., I  Con-  I 

denied  cojirse  in  Theoretiral  and  Prartiral  Klertrlral  g 
FeififinfiArinar  imluding  .Matliematirs  i 

bll5l  liccr  I  n  g  ,,„|  M,.r|,a„i,.,|  Draw.  | 
Ing.  Students  eonstrurt  motors,  install  wiring,  I 
lest  elertriral  marhinery.  Course  riMnitlete  In  i 
ONE  COIXKGE  YEAR.  Catalog.  i 


BLISS 


ELECTRICAL 
SCHOOL 


236  Takama  Ave.,  Washif-xtOA.  0.  C. 


.IIIMIIIIMtIiailllMIt 


iiiiiiiiiiiMfaiiM 


iiiiiiiuniMit 


IlMIIIIIIMIIMlir 


flillltllMtllllltMIIIIIIMaMllltllllMMIMIIIflMMIMIIIMIIIMilMIIIMIMIIIMIIIMlIIMIIIIIIIIMIU 

I  “Rockford  Rebuilt”  f 


[  ENGINE-GENERATORS  f 


3  Ph.,  60  C.V.,  ‘2‘20/440,'2300  Volt 


:  50  Kw.  Gen.  Elec,  generator  direct  connected  I 
i  to  10x12  Hrownell  slide  valve  engine.  I 

I  75  Kva.  Gen.  Elec,  generator  (NEW)  direct  E 
:  connected  to  15x16  ('110.80  slide  valve  engine.  | 

E  85  Kw.  Ft.  Wayne  generator  direct  connected  i 
I  to  Klemlng  HarrLsburg  four  valve  engine.  i 

i  too  Kva.  Westinghouse  generator  direct  con-  i 
E  nected  to  14x14  Ames  unaflow  engine.  I 

i  125  Kw.  Allis-Chalmera  generator  direct  con-  i 
E  nected  to  13x16  Ames  unafiow  engine.  E 

E  125  Kw.  Weatinghouse  generator  direct  con-  | 
i  nected  to  11  and  17)2*18  Buckeye  tandem  : 

E  compound  engine.  I 

:  1.50  Kw.  Ft.  Wayne  generator  direct  connected  i 

I  to  15x16  Skinner  unafiow  engine.  | 

E  168  Kw.  Gen.  Elec,  generator  direct  connectevl  to  I 
E  10x20  Ames  unafiow  engine.  E 

E  240  Kw.  Gen.  Elec,  generator  direct  connected  to  | 
E  23x24  Ames  unafiow  engine.  E 

E  .100  Kva.  Gen.  Elec,  generator  direct  connected  i 
E  to  18x30  Hamilton  Corliss  engine.  I 

I  All  thoroughly  overhauled  and  rebuilt.  E 

E  FELLY  guaranteed  I 

I  Send  for  Complete  Stock  List  HuUcttn  -Vo.  36  | 

Rockford  Power  Machinery  Co.  | 

I  6‘20-6‘26  Sixth  St.,  Rfickford,  III.  f 

^IIIUMMIIIIIIIIIIMItMlItniM'IMIIIIIIIIIIIllllllkllkllklllllllllMliUlMtllltlllllllMllllllllllllir- 


Notice  to 
Advertisers! 

I  Owing  to  the  Holiday  July  4th, 
I  the  ’‘Searchlight”  pages  of  the 
I  July  5th  issue  of 

I  ELECTRICAL 
WORLD 

I 

I  will  close  one  day  in  advance 
I  of  the  regular  schedule. 

I  Advertisers  will  be  cooperating 
I  with  us  by  sending  new  adver- 
i  tisements  or  changes  of  copy 
I  early. 

I  FINAL  CLOSING  TIME 

I  5  P.M.  Monday,  June  30th 


riMIIIIIMMMMIIIMIIIIIIIMKIMMMIMIIMIMilHIIIlIHlIIIMIIflMMIIIIIIIIIIIIIIIIIItlllllirMVlU? 
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June  28, 1930 

Electrical  World 


J.L.HE.MPHILL  &  CO.  Inc.  (nsrasiai 

ELECTRICAL  ENGINEERS  AND  EQUIPMENT 

801 -807 Williams  St.  NorthBer^en.  N.  J. 


MOTOR  GENER.\TOR  SETS 

1 — 500  kw.,  260  V.,  VVestinghouse  Synchronous 
motor  Oenerator  Set. 

1—250  kw.  230  V..  3jph,.  60  cy..  2300-4600  v.  Syn¬ 
chronous  Motor  Generator  set. 

1—200  kw..  230  V..  3  ph..  60  cy  .  2300-4100  v 
Synchronous  Motor  Generator  set. 

1 — 150  kw..  600  r.p  m..  250  v..  Gen..  3  ph..  60  cy. 

220-440  V..  G.E.  Synchronous  motor. 

1 — 125  kw..  250  V,  Westingbouse  Synchronous  Gen. 

Motor  Set.  3  ph.  60  cy.  230  2200  v. 

1—100  kw..  125  V..  D.C.  220  440  A.C.  G  E.  Syn¬ 
chronous  Motor  Generator  Set.  220  440  v. 

1 — 100  kw..  250  v..Gen..  900  r.p.m..  2200  Syn¬ 
chronous  Motor. 

1 — 85  kw..  250  V.  1200  r.p.m..  3  ph..  60  cy..  220-440 
V..  G.E.  Synchronous  Motor. 

1 — 75  kw..  250  V.  Generator,  3  ph.,  60  cy.,  2200 
V.,  Synchronous  Motor. 

1—60  kw..  125  V..  C.W..  3  ph..  60  cy..  220-440  v. 
Motor. 

1 — 50  kw.,  250  V.,  Westingbouse  3  ph.,  60  ey. 
220-440  V. 


1 — 2600  kva.,  3600  r.p  m..  2300  volts.  3  phase,  60 
cy..  Wostlncliouse  and  Worthington  Gondenser 
8  years  old.  good  condition. 

1 — 76  kva..  3  ph.,  60  cy.  Westingbouse  Geared 
Non-Condensing  Turbine. 

TRANSFORMERS 

— 1500  .3000  kva.  G.E.  combined  oil  and  water 
cooled  3  ph..  60  cy. .  11000-22000-2300  v. 

3—500  kva.  G.  K.  13000  26000—220  440. 

3—500  kva  O.  E.  13200—2300 


Telephones:  Palisade  3600-2601 

Kj!.  R.p.m.  Volt*  Ph.  Typt 

75  600  220  3  Westf 

75  900  2300  3  G.E. 

50  1200  220-440  3  G.E. 

50  1200  2300  3  G.E. 


Kw.  R.p.m.  Vofts  Tune 

15  1200  220-440  Gen.  Electric  MT 

10  1200  220-440  Gen.  Electric  MT 

7  H  900  220-440  Gen.  Electric  MT 


MOTORS— 3  Phase. 


D.C.  Generators 


Hp.  R.p.m. 
1.500  600 

600  900 


150  1200 

150  900 


p.m.  Volts 
600  2200  4000 
900  440  2200 
900  440-2200 

900  2200  4000 
600  445  2300 

600  2200  4000 
600  220-440 

600  440  2200 

514  4150  2300 

200  220  440 

900  2.300 

514  2200 


Type 
G.E. syn. 
G.E.  slip  ring 
G.E.,  slip  ring 
Wh.  syn. 

G.E.  syn. 
G.E.  syn. 
Westg.  syn. 
G.E.  syn. 
G.E.  syn. 
Westg.  si.  rg. 
G.E.  syn. 
Westg.  si.  rg. 


Kw. 

R.p.m. 

Volts 

Type 

250 

1200 

125 

Brand  new  G.E. 

200 

900 

250 

G.E. 

200 

600 

250 

G.E. 

200 

525 

250 

G.E. 

150 

1200 

250 

Or. -Wheeler 

150 

600 

250 

G.E. 

150 

1200 

250 

Westg..  new 

100 

720 

250 

G.E. 

76 

450 

250 

Diehl 

60 

600 

250 

Westg. 

30 

1000 

250 

Westg. 

(Smaller  Sites  on  Request) 


150 

1800 

2200 

Westg.  sq.cg.mtr 

100 

900 

440  2200 

G.E.  sq.  eg. 

D.C. 

MOTORS- 

-23*  VOLT 

100 

900 

220-440  220 

Westg.  sq.  eg. 

NO. 

Hp. 

R.p.m. 

Type 

75 

600 

220 

G.E.  sq.  eg. 

1 

250 

550 

G.E. 

75 

600 

220 

Falr.-M.  si.  rg. 

2 

200 

1150 

Cr- Wheeler 

75 

490 

440 

Allis*  Cbal.  si.  rg 

1 

150 

600 

G.E. 

75 

900 

2200 

G.E.  Kt. 

3 

ISO 

850 

Westg.  SK,  new 

60 

1200 

220 

G.E.  Bl.  rg. 

1 

150 

1100 

Westg.  8K. 

60 

720 

220-440 

G.E.  Kt. 

1 

125 

550 

Cr.-W  heeler 

60 

300 

220  440-230 

Fair.  ‘M.  syn. 

1 

100 

625 

Westg.  Type  8 

60 

600 

2200 

G.E.  MT  Bl.  rg. 

1 

80 

600 

AllU-Uhai. 

50 

900 

2200 

G.  E.  B. 

2 

75 

476 

Westg.  Type  a 

50 

1200 

220  440 

Wagner  si.  rg. 

1 

60 

660 

Westg.  Sk. 

40 

1700 

220  440 

Westg.  Bl.  rg. 

1 

60 

660 

Sprague 

40 

1200 

220  440 

G.E.  Kt. 

1 

40 

400 

Diehl 

25 

900 

440  2200 

CT.- Wheeler 

1 

40 

1300 

Diehl 

25 

1200 

440 

G.  E.  K. 

I 

36 

200 

Diehl 

(3  Phase  Motors  on  Request) 

1 

35 

700 

Cr.-Wheeler 

B. 

T.  S.  MOTORS 

1 

1 

35 

20 

420 

665 

Dleh  1 

Dleh  1 

hp  , 

3  phase.  60  cycles. 

2300  volts.  G  E  . 

I 

20 

200 

Dleh  1 

table  Speed.  Complete. 

1 

20 

900 

Diehl 

3—500  kva  O.  E.  13200—  2300  BRAND  NEW  MOTORS  (Smaller  Sizea|on  Request)  S 

A.C.  GENERATORS  No  Up.  R.p.m.  VolU  Type  D.C.  MOTORS — I2S  VOLT  S 

1  40  900  220-440  Gen.  Electric  KT  uo.  Hp.  R.p.m.  Type  •“ 

No.  Kw.  R.p.m.  Volts  Ph.  Type  1  40  1200  220-440  Gen.  Electric  MT  1  125  675  G  E.  — 

1  1200  600  2300  4100  3  G.E.  1  SO  1200  220-440  Gen.  Electric  KT  1  100  600  G.E.  IS 

1  312  450  440  3  G.E.  1  30  900  220-440  Gen.  Electric  KT  1  80  600  G  E  = 

1  250  600  440  3  Westg.  5  25  900  220-440  Gen.  Electric  KT  3  25  1200  Sprague  •- 

2  126  900  2300  3  Cr.-Wh.  4  25  600  220-440  Gen.  Electric  KT  1  20  650  IG.E.  S 

3  100  900  230-2300  3  G.E.  1  15  1200  220-440  Gen.  Electric  KT  1  15  775  *8K  Westg.  S 

rdlllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIillllllllllllllllllllllllilllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllilllllllllllllllllR 


NO. 

Kw 

A.C. 

R.p.m. 

GENERATORS 

Volts  Ph. 

Type 

NO 

1 

1 

Hp. 

40 

40 

R.p.m. 

900 

1200 

Volts 

220-440 

220-440 

Gen. 

Gen. 

Type 

Electric 

Electric 

KT 

MT 

NO. 

1 

1 

1200 

600 

2300  4100 

3 

G.E. 

1 

SO 

1200 

220-440 

Gen. 

Electric 

KT 

1 

I 

312 

450 

440 

3 

G.E. 

1 

30 

900 

220-440 

Gen. 

Electric 

KT 

1 

1 

250 

600 

440 

3 

Westg. 

25 

900 

220-440 

Gen. 

Electric 

KT 

3 

2 

126 

900 

2300 

3 

Cr.-Wh. 

4 

25 

600 

220-440 

Gen. 

Electric 

KT 

1 

2 

100 

900 

230-2300 

3 

G.E. 

1  1 

IS 

1200 

220-440 

Gen. 

Electric 

KT 

1 

NMIIItMinillllllllllllllMlimilllllllllMtIIIMIIIIIIIIIIIIIIUIIIIIIIIIIIIItlllllinillllllMIMtIIIM 


FOR  SALE 


TURBO  GENERATOR 


Westinghou.se.  IS.'iO  kva..  2300  volt.  .3600  r.p.m.,  2  phase  00  cvele  with  turbine 
and  eoiKleustu-.  LOCATION— Canton,  Ill.  turriim 

ENGINE  GENERATORS 

WVstinghouse  ‘..^UlO  volL  .3  phase  00  cycle  with  Rice  &  Sargent  and  Chuse  engines. 
LOCATION — Mattoon.  Ill. 

TURBO  GENERATOR 

General  "'‘h  Terry  turbine  and  Worthington 

N.  C.  STIREWALT,  Purchasing  Agent 

Central  Illinois  I’lihlic  Service  Coiiipany 
Publie  Servii-e  Bhlg.,  Springfield,  Ill. 


1 — 100  hp.  General  Eleetrie  Motor,  Ser. 
No.  719960,  Form  K,  Type  1-12-100- 
600,  60  cy.,  amperes  254,  440  v.,  speed 
no  load  600,  full  load  575.  with 
starter.  This  motor  has  a  double  end 
shaft. 

.3 — W'estinghouse  75  hp.  Slip  Ring  Motors, 
440  v.,  3  ph.,  60  cy..  S56  r.p.m.  with 
starting  box  and  grids.  Serial  Nos. 
16U3195,  1603196  and  1603194. 

1 — Western  Electric  Co.  6.">-kw.,  D.C.  Cur- 
rent  tienerator  with  75  hp.  Allis-Chal 
mers  A.C.  Motor  with  starting  box. 

The  Dayton  Machinery  and 
Supply  Company 

303  Keowee,  opp.  Valley  St..  Dayton.  O. 


MIMIIIIMIIIMMIItilllllllllllMIMIIIIMIMtItIMIItlltlltllllllllllllMIIIIIIIIMIMIMI 
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WE  SELL,  BUY  AND  REPAIR  ONLY 

TRANSFORMERS 

We  know  our  line  and  offer  none  but  first  quality  transformers  at 
savings  to  you  from  30  to  60  per  cent.  Over  5,000  in  stock  to  select 
from.  Every  transformer  guaranteed  new  or  rebuilt  and  tested 
to  A.I.E.E.  Standard. 


cV/zc 


ELECTRIC  SERVICE  CO 

America vS  Used  Transformer  Clearing  House 

212  Walnut  Street  Cincinnati. Ohio 


We  buy  modem  type  transformers*  any  size— riiny  quantity. 

Wanted  especially— high  voltage  large  capacity  transformers  in  carload  shipments. 


ItlMMIMIMIMIMMIIMIIIMIIIIMIMIMIIMlinirtMMIMIIillMMMtMUMiMIMUIIMlitllllMMIMMMIMlIMIHNIHMtltlltt 
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‘-COMPAKY 


HIGH  GRADE  STANDARD  EQUIPMENT 


Slip  King  .Motors — 3  Ph.,  60  Cy. 

Hp. 

Volts 

Mate 

Speed 

4110 

440 

AlUs-t'bal. 

450 

360 

2200-440-220 

G.E. 

720 

226 

220-440 

G.E. 

460 

200 

2200-140-220 

G.E. 

600 

160 

220-440 

G.E. 

720 

160 

220-440-660 

G.E. 

600 

100 

2200 

WestRbse. 

900 

100 

440-220 

G.E. 

7M) 

100 

440-220 

G.E. 

900 

76 

2200 

G.E. 

900 

76 

220-440 

G.E. 

720 

76 

440-220 

G.E. 

900 

75 

560 

G.E. 

720 

76 

660 

G.E. 

900 

60 

220-440 

G.E. 

900 

60 

220-440 

G.E. 

1200 

SynrhronooH  Motors — 3  Ph.,  60 

Cy. 

3^?- 

Volts 

Mate 

Speed 

2200-440 

G.E. 

200 

300 

440 

G.E. 

225 

240 

2200-440 

G.E. 

720 

136 

2200-6.50 

G.E. 

900 

80 

2200-44(K220 

G.E. 

1200 

Direct  Current 

Motors 

2^2? 

Volts  Speed 

.Mate 

Type 

2.30  635 

WeHtghse. 

SK 

160 

2.30  576 

WestRbse. 

SK 

100  230  1150  G.E.  LC 

100  230  625  WestRbse.  SK 

50  230  850  WestRhse.  SK 

SO  6C0  1450  WestKbse.  SK 

35  230  850  Weetgbse.  SK 


Direct  Cnrrent  Generators 


Ktr.  Voltt 

200  250 

125  250 

100  250 

40  250 

35  250 


Mate 

Weslgbse. 

Westghse. 

WestRbse. 

O.K, 

WestRbse. 


Sq.  Cage  Motors — 3  Ph.,  60 


Volts 

2200-440 

4600-2300 

2200 

2200 

220-440 

220-440 

220-440 

2300-4000 

220-440 

220-440 

220-440 

220-440 

220-440 

2200 


Mate 

G.E. 

WestRbse. 

WestRbse. 

WestRbse. 

WestRbse. 

G.E. 

G.E. 

G.E. 

G.E. 

G.E. 

G.E. 

G.E. 

G.E. 

Allls-t  bal. 


Motor  Generator  Sets  and  Rotary 
Converter 

1 — 200-kw.,  250-v.,  900-r.p.m.,  WestRbse.,  SK, 
connect^  to  2200-v.,  3-pb.,  00-cy.,  syn  .motor. 

1— 165-kw.,  125-250-v.,  6-pb.,  60-cy..  1200-r.p.m. 
G.E.  witb  2300-4000-v.,  3-pb.  transformer. 

1— 100-kw.,  250-v..  3-pb.,  60-cy..  1200-r.p.m. 

WestRbse.,  with  2300-v.  transformer. 

1 — 90-kw.,  2SO-y.,  1200-r.p.m.  G.E.,  R.C.,  con¬ 
nected  to  ATI-440-220-V..  3-pb..  60-cy.,  syn. 
motor. 

1— 60-kw.,  250-v.,  1200-r.p.m.  G.E.  R.C.  con¬ 
nected  to  KT,  440-220-v.,  60-cy.  squirrel  cage 
motor. 

A.C.  Generators — 3  Ph..  60  Cy. 

1— 187-kva..  720-r.p  m..  2200-440-220-v.  G.E. 

1  — 100-kw.,  000-r  p.m..  2200-240-480- v.  G.E. 

1— 75-kw.,  1200-r.p  m.,  2200-480-240- v.  G.E. 

1—37  '/rtwa.,  1200-r.p.m..  2300-480-240-v.  G.E 

Transformers. 

3— Moloney  500-kva  .  60-cy  .  13200-460  v 

3  -G.E.,  250-kva..  60-cy  .,  2.300-230-460-v . 

3— Moloney.  250-kva  ,  60-cy  33000/  16500-2300-v. 

3— G.E.,  200-kva..  60-cy..  2.300-230-460-v. 

3— Pgh.,  150-kta..  60-cy..  13200-230-11 5- v. 

3— G.K..  lOO-kva.,  60-cy..  2300-230-460-v. 

3— G.E..  75-kva..  60-cy..  2300-230-460-v. 


STEPHEN  HALL  &  CO.,  INC.,  7th  and  Adams  Sts.,  HOBOKEN, N.  J. 


10,000  KVA  Turbo  typical  of  4  units  recently 
delivered  and  similar  to  the  followiiia. 

PR.ACTICALLY  NEW  100%  INTERNAL 
EXCELLENCE  WESTINGHOCSE  CON¬ 
DENSING  Tl'RBO  UNITS  COMPLETE — 
INSTANT  SHIPMENT 
1—15,000  KW  CW-218  Frame— 1800  RPM 
1-10,000  KVA  CW-118  Frame — 1800  RPM 
1—  7,500  KW  CW-  78  Frame— 1800  RPM 

1 —  5,500  KVA  rw-  76  Frame — :t600  RPM 

1 —  4.000  KVA  rw-  76  Frame — 3600  RPM 

2 —  1,700  KVA  CW-  26  Frame — 3600  RP.VI 

1 —  1.500  KVA  CW-  16  Frame — 3600  RPM 
(3  phase,  60  cycle,  standard  voltages) 

A.S.M.E.  CODE  DESIGN  BOILERS 
300-225  lbs. 

2 —  1500  H  P.  Crosa  Drum  B  &  W 
2 — 2650  HP.  Ladd  Bent  Tube 

5 —  627  HP  Stirling  Plant,  modern  stokers,  aus- 
illaries 

8 —  504  HP  B  &  W  Vertical  Steel  headers,  et  al. 
CONDENSERS  MOTOR  GENER.ATOR  SETS 
Verification  and  proof  of  new  equiralent  condition 
easily  reached  on  personal  inspection 
50%  to  200%  sating  op  investment 
Send  as  list  of  your  requirements — or  what  you 
have  for  sale 


“Come  to  Cincinnati” 


BARGAINS 

A.C.  Line  Regulators  | 

60  Cy.,  1  Ph..  2300  V.  I 

1 — 22  Kva.  WestRh . $200  1 

.'1 — 16  Kva.  WcstRli..  ca .  125  | 

3 —  16  Kva.  Gen  Elec.,  ea .  126  | 

A.C.  Cons.  Current  Transformers  | 

Gen.  Elcc.,  T.vpe  “RO”  i 

4 —  2  Kw . ea.  $80  i 

1 —  Kw .  90  I 

4 — 5  Kw . ea.  lOO  | 

2 —  10  Kw . ea.  115  i 

1 — 25  Kw .  200  I 

Static  Condensers  | 

1 — 150  Kva.,  Gen.  Elec.;  1 — 200  Kva.  G.E.  | 

New  Westgh.  Syn.  Motors  f 

Sizes  125  to  575  Hp.  | 

Just  Bought  I 

A  fine  1000  Kw..  3  ph..  60  ey.  .3600  r.p.m..  s 
10  stage.  G.E.  tubine.  Very  economical.  I 
10 — 250  hp..  3  ph..  60  cy..  2.300  v..  585  | 
i-.p.m..  Crocker-Whet'ler  slip  ring  | 

tnutors  i 

Largest  Stock  Electric  Equipment  in  I 
America.  I 

Turbines.  ‘Transforniers.  Motor  Generator  | 
Sets.  Engine  Generator  Sets.  | 

Motors  of  All  Kinds.  | 

George  Sachsenmaier  Co.  | 

8401  Hegerman  St.,  Holmesburg.  Phila..  Pa.  | 

IIMIIIMIMIIIIliilllMIIIHIIIIIMMHHIIIMMIIIIMtMIIIIMIMIMMIMMIMIIMIMIIMMIMIMMIMlir 


Good  Used  | 

Motors  and  | 
Machine  Tools  I 
Write  for  | 
Lists  and  Prices  I 


EQtltPMENTCOM^ 

/  l4SH3idStPhiladeiphiaP«. 

i'ilitnilllMIIMIItMMtlltllMIMIMIMMMIIillMIIII 


•MIMIIIMtlMtlMIIIMIMIMMIItMMMIIMIIIIIIIIIIIIIIMIIItiMIIMinilllllltltllllMIKIMMIIIIMIU 

I  ELECTRIC  MOTORS  | 

i  Generators,  Hoist.  Starting  Equipment,  etc.  i 
I  Guaranteed  e<iuipnient.  Your  inquiries  and  i 
I  surplus  lists  solicited.  | 

I  R.  8CHEINERT  | 

I  Almond  &  Hagert  Sts.,  Philadelphia,  Pa.  I 

SlftHtmffimMtttftniNIIHmHHtlHIlHtfmtftHttMtllllMHIIIHimiMIMMMIIIIlttttltfdiii* 


RANDLE 


OFFERS  BIG  BARGAINS 

IN 

Tied  tnd  Rebuilt  Zngine  Generator  Seta,  Turbo 
Generator  8eti,  Motori,  Rotary  Conrerteri,  Gen- 
erutori.  Motor  Generator  Seta,  Enginei,  Bollera, 
Steam  and  Electric  Machinery  of  all  klnda,  alao 
Maclilne  Tools.  Send  for  our  new  machinery  Hat. 
Youri  for  the  aaklng.  Eatabllabed  Over  SO  Taart. 


RANDLE 
MACHINERY  CD. 


1822  Powers  St.,  Cincinnati,  O. 


I  Get  your  waets  ieto  tlhe  Searchlight 

^tlMtiailllll . I . . . I . .  Mil  II I . . . I . .  . . .  IMIlllinilllllMIIMMIIMIIMMHIIIMlinilMMIHIIIIIMMtIMUIIMIMIMIIIIMIMIMM  IMIIIIIII 


A.  C.  ENGINE  I 
GENERATOR  SET  | 

200- Kw.  Crocker  Wheeler  440-volt  gen-  | 
erator  direct  connected  to  Ames  engine  j 
complete  with  switchboard,  late  type  in  | 
excellent  condition.  Immediate  shipment.  | 

Large  stock  of  Motors,  Generators,  etc.  | 

L.  J.  LAND,  144  Grand  St.,  New  York,  N.  Y.  | 

. riiiiiiniiniiiiiiiuiiMiiiiiiiiiiiiiiiiMiiiiiiiiiniiiiiiiiiiimiiiiiMniHiiiinMimMiiiMittiiiiiniiMiiiiiiiiiiiiHiiiiiiiiiiiiB 
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II  MOTOR  BARGAINS  || 

=  Variable  Speed — 230  Volt — D.  C.  £ 

I  1 — 500-hp.  Westgh.  .Mill,  400/800.  I 

=  1 — 75/U2-hp.  Westgh.  SK-180.  425/775.  5 

=  1 — 85/100-hp.  Westgh.  SK-200,  250/550.  £ 

1  1 — ■■>/100-hp.  Westgh.  SK-2in,  200/600.  = 

=  2 — 25/100-hi).  Westgh.  SK.  300/1200.  = 

=  1— 7.i/100-hp.  Crocker  Wheeler.  <  Mt:-81H.  SOO/ISOO.  E 

H  ‘ — .lO-hp.  Westgh.  SK-I90.  225/450.  = 

=  ? — 3ri/50-hp.  Gen.  Blec.  RLC.  560/1500.  £ 

1 — 2^5/30  hp.  Electro  Dyn.,  208.  400/1200.  i 

1 — 23-hp.  Wetstgh.,  .SK-130,  600/1206.  = 

3 — 20/25  Gen.  Elec.  RF-12,  500/1500.  r 

6 — l.•./20-hp.  Westgh..  SK-llOL.  500/1S00.  = 

3 — 10/14-hp.  G.E.  RLP.  400/1600.  S 

8 — 10  Westgh.  SK.  500/1500.  = 

See  last  week's  listing  = 

Motors— Generators— Transfonnera  amtl  i 

Other  Electrical  Equipment  | 

Belyea  Co.,  Inc.  New'^^oV®* efty  I 

REBUILT— GUARANTEED  | 


^iiiiiiniiiiiilllilMiiimiimiiiiiiiiMiMiiniiniiiiiiHiiiiiiiiiiiniitiniHiiiiiiiiimiiiuiminiiiiniitiiiiMuiiimmHiiiiiiiiuiiiiiin"6^'~ 


iMAMSriELBj 

I  CLEAN  INSIDE — Made  in  our  own  open  hearth  lurnacf's.  using  the  s 
I  latest  and  most  progressive  methods  to  get  good  clean  steel.  § 

I  CLEAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain  | 
I  high  quality  and  uniformity  in  all  respects.  = 

i  RESULTS — Better  magnetic  performance,  best  die  service.  = 

I  .  .  I 

I  Empire  Steel  Corporation,  Mansfield,  O.  | 

H  Surressors  to  the  Maiisfleld  Sheet  &  Tin  riate  Co.  1 

lEiLiseTMieAi^l 

. . iiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiniiiitiiiiiiiijiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiimimiiiiiiiiS 

oiiiiiiiniiiiiiiHiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiniiiiiiiii^ 


(Vote  Protection  at  Corners 

Insulated  Staples 

Unequalled  for  telephone  and  bell 
wiring.  The  fibre  insulation  prevents 
tcoublesome  short  circuits  and  grounds. 
4  sizes.  Pat.  Nov..  1900.  Write  for 
Samples. 

Blake  Signal  8C  Mfg.  Co. 

Boston,  Mass. 


-.iiiiiiiiiiiiiiiniiiiiiiMiiniiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiJtiiMiiiiiiiniiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


. . . . . . iiniiiiiiiiintiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiimninniiiiiiiMii'^ 

I  M  f  ■  ^  manufactured  and  cut  to  exact  speci-  i 

I  I  I  fications,  3  large  factories,  a  cutting  | 

I  Jl^  M  ^ plant  and  nine  branches;  the  utmost  I 
I  in  service.  | 

i  Blue  prints— ^specifications— -samples,  send  us  one  or  ail  of  § 
=  them.  We  u)ill  then  submit  quotations  and  advise  you  of  any  5 
i  savings  that  might  be  effected.  = 

I  The  FELTERS  Co.,  Inc.,  Manufacturers  of  Felt.  I 

I  Boston  New  York  Chirugo  Detroit  St.  Louis  Philadelphia  i 
I  Cleveland  I.os  Angeles  San  Franrisro  | 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiitiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiff 

mtiiiiuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiniiiiiiiiiiMiniiiiiiiiiiiMiiiMriiiiiriiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

f  Fi  gh  Dielectric  Strength  | 

I  pi  Lavite  Insulation  f 

I  ^  ^  ^  Great  Mechanical  Strength  | 

I  fcr  I  ^  .  3  A  leader  for  forty  years.  | 

I  I  >  D.  M.  Steward  Mfg.  Co.  I 

I  I  ^  Chattanooga,  Tenn.  | 

jiiiiMiiiiiMiiiiiiiiiiiiiiHiiiiiininiiiiiiiiiiiiniiiiiiniiiiiitiiniiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiitMiiiiiiiiiiiiiiiiiiiiMiiiiiiiitiiiiiiiitiimii 

jiMiiiiiitiiiiiiiiiiiiiniiiiiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiii£ 

I  HARD  PORCELAIN  | 

I  For  Electrical  Specialties  | 

I  IMPERIALPORCELAIN  WORKS  Inc.  | 

I  TRENTON,  N.  J.  1 

riiiriiirMiiiiitiniiiiiiininiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiMiiMiiiiiiMMiiHMiiiMinitiiiiiiiiiMiiiiimiiiiiiiiiiiTitiiiiiiiniiimiiiiiiHiiMiiiitH 

HHiniiiiiiiiiiiiniiiiiitiiiiiiiiiiiiiiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiMiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiii*.: 

BAKELITE  j 

I  THE  MATERIAL  OF  A  THOUSAND  USES  I 

I  Molding  Materials:  Laminated  Sheets,  Tubes  and  | 

i  Rods;  Lacquers,  Varnishes  and  Cements.  | 

i  /SV  BAKELITE  CORPORATION  /SV  I 

=  f  (SL  I  247  Park  Avenue.  New  York.  N.  Y.  f  )  = 

I  Vi5i/  Chicago  Office  635  West  22nd  Street  | 

^niiiiiiiiiiniiiniiimnminiiniiiiiiniiiiiiiiiiiiiiiiiiiMiiniiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiimiiiiiimniiinmmmmiminniniiiiiiiiiiiii;; 


McCEAW^ 

B0(KC0MF»*^ 


The  particular  problems  of  steam 
and  power  plant  piping,  heating 
and  plumbing  systems,  fire  protec¬ 
tion,  oil,  gas  piping — all  industrial 
applications  are  discussed  and  prac¬ 
tical  methods  of  solution  indicated. 

Construction  details,  cost  estimating, 

A.S..\.  dimensional  standards  for  piping, 

A.S.T.M.  material  specifications  for  pip 
ing,  thorough  analysis  of  the  elastic 
properties  and  straight  pipe  and  bends, 
handy  reference  tables  in  profusion,  defini 
tions,  charts,  formulas — any  fact,  on  any  phase 
of  the  work  is  here,  in  dependable  and  easily  accessible  form. 
Chapter  Heading 

1.  Definitions,  riiriiiulas  and  Tables  S).  Buildine  Heating  Systems. 

2.  f  luids  Propo'tles  of  Hulds  10  plumbing  Systems. 

•1: 

5.  Heat  Insulation.  f-  '' ater-.supply  Piping. 

6.  Hangers  and  Supports.  Hre-i>roteetion  I  iplng. 

7.  Exi>ansion  and  Flexibility.  H.  Pil>lng. 

S.  Steam  Power  Plant  Piping.  li.  Gas  Piping. 

Examine  this  book  for  10  days — FREE 

Von  ma.v  I'xamino  this  tiook — use  it  for  10  (l;iys — •without  an.v  cost  or 
ulMigatiou.  At  tlie  eiiii  of  that  time,  deeitle  whether  you  want  to  kee|>  it 

Fill  in  and  mail  this  coupon — NOW 


Just  Out! 


A  Complete  Manual  of 
Up-to-date  Piping 
Practice 


I'his.book  is  intended  to  make 
immediately  available  to  tbe 
engineer,  contractor  and  designer 
every  bit  of  information  neces¬ 
sary  for  tbe  efficient  use  of  pip¬ 
ing  in  its  many  important  and 
increasingly  growing  industrial 
applications. 


Handbook 


PIPING 

handbook 


V\ALKER 

AND 

CROCKER 


by  J.  H.  Walker 

Superintendent  of  Central  Heating,  tlie  Detroit 
Edison  Compaiiv:  Member,  .Vmerlcan  Soi'iety  ot 
Heating  and  Ventilating  Engineers, 
and  Sabin  Crocker 

.Meiiil)er.  tbe  Detroit  Edison  Company ;  .Mem¬ 
ber.  American  Society  of  Mechanical  Engineers. 

with  contributions  by  others. 

7G4  liases,  .5x8.  ‘203  illustrations. 
1201  tables.  Flexible  Keratnl  Binding. 
Price,  postpaid 

This  work  covers  the  field  thor¬ 
oughly,  and  despite  the  volume  of 
data  and  the  wide  range  of  subject 
matter,  the  latest  and  most  authori¬ 
tative  data  is  presented  in  all 
cases.  Fluids,  metallurgy  of  piping 
materials — every  scientific  funda¬ 
mental  that  influences  the  design, 
construction  or  use  of  piping  sys¬ 
tems  is  included. 


FREE  EXAMINATION  COUPON 

'  “  "  . . .  j 

MfLru w-liill  Book  Co.,  Inc.,  370  .'Scvciilb  .\vcniic.  New  York. 

You  may  send  me  a  copy  of  Walker  &  Crisrker  s  PIPI.NG  H.VNDBOOK.  $3.00 
postpaid,  for  ten  da.vs'  free  examination.  I  agree  to  remit  for  tlie  iKsdt  or 
return  It,  postpaid,  within  ten  days  of  receipt. 


City  and  State  .  . 
.Name  of  Company 


Ueeupation  . . 

(Bnok.s  sent  on  approval  to  retail  purcliasers  in  C.  .S.  .and  Canada  only.) 
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BhbftKtYN.N.Y. 


HIGH-SPEED  BALL 
BEARING  SPIN 
DLES.  Flyers  dynam 
ically  balanced,  operat¬ 
ing  at  6000  R.P.M. 


GALVANIZED  .M.  PRODUCTS, 


Telephone  and 
Telegraph  Wire 
Extra  Beat  Beat  (EBB> 
Beat  Beat  (BB) 

Steel 

Seven  Wire 
Steel  Strand 
Standard 
Slemena-Martin 
nitfh  Strentfth 
Extra  Hltfli  Strentftb 
Grapo  Galvanized  Products 
combine  every  element  essen¬ 
tial  to  long  life  and  low  main¬ 
tenance  cost:  pure  zinc  coat¬ 
ings,  non-cracking,  non-peel¬ 
ing — correct  tensile  values— 
proper  ductility. 

Immediate  shippine:  service  from 
representative  Jobbers’  stocks. 

Indiana  Steel  &  Wire  Co. 

Muncie,  Indiana 


1085  yawy*  INC.I9IS 

‘‘American'' 

tllNSULATING 

HI  machinery 

MlrlCop^pAiyiir 

CO.  U.S.  orr. 

619  Hnntinedon  St., 

Philadelphia  1 1C  i 

ENNSYLVANIA  UJA. 


Model  lS-‘iOBB  Sinfcle  Cover. 
Cottuii  or  Silk  Insulation  Machine. 


Acme  Wire  Products 


Magnet  Wire  —  All  Insulations 
Coils 

Varnished  Insulations 
Parvolt  Filter  and  By  Pass  Condensers 


The  Acme  Wire  Co 

New  Haven,  Conn. 


iillllllllllllilllllliniliiiiiMiiiilliMjiiiiiiiillilllillliiiiiMiiiiiiiiriii . . 


THE  WORLD’S  STANDARD 

“IRVINGTON” 

Yellow 


Black 

Varnished  Silk,  Varnished  Cambric,  Varnished  Paper 

Irv-O-Slot  Insulation  Flexible  Varnished  Tubing 

Insulating  Varnishes  and  Compounds 


For  High  Grade 
Electrical  Equipment 

For  Switchboards,  circuit  breakers,  compensa¬ 
tors  and  similar  elecirical  emiipnieiii  Munson 
Slate  is  recog:nized  as  tiie  best. 

We  bave  just  completed  additions  to  our  pro- 
iliii'ine  facilities  which  provide  for  double  our 
former  capacity.  Thus  manufacturers  of  elec¬ 
trical  apparatus  are  assured  prompt  attention 
and  quick  shipments. 

Writs  us  your  needs  NOW 

Portland-Monson  Slate  Company 
Portland,  Me.  Quarries  at  Monson,  Me 


Irvington  Varnish  8C  Insulator  Co.  | 

Irvington,  N.  J.  | 

Sales  Representatives  | 

Mtichell-Kand  Mfs.  Co.,  M.  T.  Prebler  Brothers  Inc.,  Chlcaco  i 

E.  M.  Wolcott.  Kochester  White  Supply  Co.,  St.  Louis  = 

1.  W.  Levine.  Montreal  Clapp  4  LaMoree.  Los  Anselei  | 

A.  L.  Gillies.  Toronto  Martin  Woodard.  Seattle  E 

Consumers'  Rubber  Co.,  Cleveland  i 

flllilliillllilllllllliliililllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIlllllllllllllllllUilMIlllilllllllllllllllllllllllllllllllllllllli: 


i^iiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiir.  ‘iiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiijd 
^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiniiiiiriiieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij 

j  CANADIAN  PORCELAIN  CO.,  LTD.,  I 

i  HAMILTON,  ONTARIO,  CANADA  | 

I  Specializing  | 

1  High  and  Low  Voltage  Insulators  | 


Mide  forYmPadmlarlUquiremenis 


.\re  you  interested  in  seciirini;  sheets  distinetive  for  nnlform- 
ity,  low  enre  losses,  high  peruieiiliility  and  exeeptional  piineli- 
ing  qualities? 

We  iiiainlain,  at  yotir  servlee,  a  hiehly  speelnlired  depiirt- 
II  ent  for  the  prnduetion  and  hetienneiit  of  Electrical  Steel 
*'*”’**’*■  Submit  Your  Imiiiiries 

THE  NEWPORT  ROLLING  MILL  CO. 

NEWPORT,  KENTUCKY. 


Designers  and  builders  of  Coil  Winding  Marhines, 
Wire  Measuring  Marhines,  Kevolntioii  Counters 
and  Stop  Counters. 

See  ovr  advertisement  in  the  first  issue  each  month. 


ELECTRICAL  WORLD—Jiinc  28,1930 


ROYLE 

RUBBER  COVERING  MACHINES 


for  electric  wire  and  cable 


Royle  tubing  machines,  built  since  gears,  Timken  roller  bearings,  auto- 

1880,  were  early  adapted  to  the  cov-  matic  lubrication,  and  variable  speed 

ering  of  wire  and  other  materials  motor  drives.  Temperature,  thickness 

with  seamless  coatings  of  rubber,  of  coating,  and  centering  of  cores  are 

Some  of  the  oldest  of  these  machines  easily  regulated. 

are  still  in  use.  .r»  j  •  i  •  j 

Production  output  has  increased 

Modern  Royle  Insulating  Machines  amazingly  with  the  new  refinement; 

are  built  with  quiet,  enclosed  worm  now  furnished. 


WRITE— WIRE— CALL 


JOHN  ROYLE  &  SONS 


Paterson,  New  Jersey,  U.  S.  A 


Fifty  Years  of  Tubing  Alacbine  Leadership 
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I  sc  Pollcr-Smith  Aj^pcimtiKybr- 
INDICATDN  REGISTRATION  PROTECTION 


SATISFACTION  ,sAUysll«?R?sulF 


McClintic-Marshall  Company 

Steel  Bridges  duel  Buildings 
Tanks,  Barges,  Pipe,  Transmission  Towers 
and  Plate  Work 

General  Offices;-  PITTSBURGH,  PA. 

OFFlCtS  IN  PRINCIPAL  Cl  lIl.S 


Simplex  Jacks 


for  Industries  •  Utilities  •  Railways  •  Oil  Wells 
Mines  •  Engineers  •  Contractors  •  Pipe  Pushing 

International  Standard  I  Northern  Electric  /Cfl 


GraybaR  | 

EtfCTRIC  COMPART  I 


'WOO" 


ElectricCorporation.  1  Company.  Ltd. 


EtfCTRIC  COMPANY 


Roebling 


ORANGEBURG  FIBRE  CONDUIT 


io  Handle 


Electrical  Wires  &  Cables 

Quality  Products  for  Every 
Electrical  Purpose 

John  A.  Roebling's  Sons  Co.,  Trenton,  New  Jersey 


The  uniform  five-foot  lengths  of  Orangeburg 
Fibre  Conduit  make  for  easy  handling,  an  im¬ 
portant  matter  in  these  days  of  high  labor  costs. 
This  standard  length  is  but  one  example  of  the 
careful  construction  of  all  Orangeburg  Conduit. 
True  to  size  and  uniformly  smooth  and  circular, 
OraiigehurgConduitprovidessafc,sure  cableways 
for  every  variety  of  underground  electric  cable. 

The  best  proof  possible  for  the  worth  of  any 
commodity  is  long  successful  use.  For  more 
than  thirty-six  years  Orangeburg  Fibre  Conduit 
has  been  used  by  power  companies,  municipali¬ 
ties  and  others  making  use  of  underground 
cables.  These  users  constantly  re-order  this  cor¬ 
rectly  made  conduit. 


I  Parkway  Cable,  3  Conductor  | 


Conduit  Co. 


The  Fibre 


ORANGEBURG.  NEW  YORK 


SOLE  SELLING  AGENTS 


Johns  -Manville 


N«wYork 


337  Broadway  WORKS  I 

NEW  YORK  VQgU/  Bethlelieiii,  reniia.  | 
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Correct  Design, 

The  RDTcelain  InsulaforGirii 

t-irvlA.IvJ.Y.  • 


Furnish  permanent,  effective 
iruuiulint;  protection. 

Heavy  continuous  copper 
tliroupliout  All  Joints  spot 
welded.  Insure  durability 
tiisrliest  conductivity,  lowest 
■esisiance  to  Kroiind.  and  ample 
capacity.  Inexpensive  a  n  <1 
easily  installed  with  a  po-t 
bole  aiifrer 


IF rife  for  descrtptive  Uterature 


Paragon  Electric  Co. 

Ca,  rioTrftorn  St..  Chicagb 


■  ..  .“1 

I  'IB'il 

P 
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njiiiiHigniiugiiimiimiTTmrmnnniniiiii. 


3 -Rate  Meter 


The  Largest 
Line  of 
Electricity 
Meters 
in  the  World 


Informution  on 
2-rate  and  3-rate 
meters 
on  request. 
(Type  FBodm  is 
the  2-rate  meter.) 


Type  CBot  single 
pliase  3-rate  wattbour 
meter. 


LANDIS  &  GYR,  INC 

Herbert  Nehls,  V.  P.  and  G.  M. 
104  Fifth  Ave.,  New  York 


Coppus  Cable  Manhole 
Ventilator 


TIREX  CABLE  for  electric  shovels 

I  and  other 

I  .  '  equipment 


Delivers  fresh,  cool  air  underground.  Allows 
starting  work  as  soon  as  electric  motor  is  switched 
on.  A  time  and  money  saver.  Portable — 115  lbs. 
Also  used  for  general  cooling  and  ventilating.  Can 
be  directed  downwards,  horizontal  and  upwards. 


TIREX  cable  for  elec¬ 
tric  shovels,  welders, 
dredges,  conveyors,  etc. 
gives  dependable  serv¬ 
ice  and  long  life. 


Simplex  Wire  &  Cable  Co. 

MAMTACTfRERS 

201  DEVONSHIRE  ST„  BOSTON 
BRANCH  S.ALES  OFFICES 

CHICAGO.  584  W.  .Monroe  St.  SAN  FRANCISCO.  390  Fourth  St 

NEW  YORK.  1328  Broadway  CLEVELAND,  2019  Union  Trust  Bldg. 

JACKSONVILLE.  1010  Barnett  Nat  l  Bank  Bldg. 


Coppus 

Engineering  Corporation 

363  Park  Avenue  Worcester,  Mass. 


The  latest  information  for  ref¬ 
erence  and  study  in  your  field 
— the  valuable  experience  of 
men  who  are  widely  recog¬ 
nized  as  experts — is  contained 
in  McGraw-Hill  books.  You 
have  the  key  to  this  experience 
in  the 


Veriflex 

Flexibility  is  the  essen¬ 
tial  in  Good  Heater 
Cord  ...  It  is  the 
basis  of  Driver-Harris 
Central  Station  Cord. 

Write  for  booklet, 

“How  to  Judge  Heater  Cord.” 

Driver-Harris  Company 
Harrison,  N.  J. 


New  1930 

McGraw-Hill  Catalogue 
of  Engineering  and  Business 
Books 

This  catalogue  describes  more  than  1500  books  cover¬ 
ing  all  branches  of  engineering,  science  and  business. 

Our  latest  publications  and  the  newest  revisions  of  stand¬ 
ard  works  are  listed. 

This  catalogue  outlines  a  plan  whereby  you  can  put  your 
book-buying  on  a  convenient  budget  basis.  Get  the  books 
as  you  need  them — pay  for  them  by  the  month  as  you  use 
them. 

JVe  have  reserved  a  FREE  copy  for 
you — Send  for  it — TODAY! 


ACCEPTED  SINCE  1894 


APPROVED  AND 


OLIVER  IRON  AND  STEEL  CORPORATION  —  PITTSBURGH 


.AIcGraw-Hiil  Book  Company,  Inc.,  370  .Seventh  Avenue,  New  York. 

Send  me  the  new  1930  McORAW-HILL  CATALOGITE  of  Engineering  tnd 
Business  Books,  to  the  address  given  below.  This  catalogue  is  to  be  sent 
entirely  without  cost. 

Name  . 


.Address 
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FINDS  EXACT  HEIGHT  A  I 

OF  POLES  X  t 

Trees,  Buildings, Cross-Arms,  Wires,  Cables,  | 

etc.  iNo  figuring.  Anyone  can  use  it.  /  | 

F'its  in  vest 
pocket. 


1/2  Watt 

NEON  GLOW  LAMP 


Send  for 
Bulletin. 


iiiillitmN  4»f  vibrafionN  «‘an  do  it  no  harm 


HEIGHT  OF  A 
CD  +  BC 


Arouiui  machinery  or  There  are  scores  of 
in  places  subject  to  hard  uses  for  the  Neon  Glow 
k  n  o  e  k  s  and  Lamp.  Fits  stand- 

shocks,  the  little  socket  and 

^2  watt  Neon  Glow  W  i*  runs  direct  on  1 10 

Lamp  is  the  iileal  1  f  J  A.  (j.  or  220  A.  C. 

pilot  light  or  indi-  aLjrsianiifJ  or  D.  C.  lines.  For 
cator  to  use.  'Phe  <letails  and  prices. 

Neon  Glow  Lamp  send  a  postcard 

has  no  fragile  fda-  today  to  the  Gen- 

intuit.  Instead  its  distinc-  eral  Electric  Vapor 
tive  light  glows  from  a  Lamp  Company,  805 
sturdy,  unshakable  me-  Adams  Street,  Hoboken, 
tallic  cylinder.  New  Jersey. 


I  W.  N.  MATTHEWS  CORPORATION  | 

=  Engineers  and  Manufacturers  1 
§  3702  Forest  Park  Blvd.,  St.  Louis,  Mo.  '  = 
^niniiuiiitiiitiiitiiittiiitMiiiiiiuiiiniiiiiiiihiniiiniitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiitiiMiniuiniiinniiiiiniiiiiiniiiiiiiipr 
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i',rnpral  Klf*rtrir  Hour,  brnadm^t  ot'ory 
ine  on  n  nation-tvide.  R,  C.  nottrork. 


GENERAL  0  ELECTRIC 
VAPOR  LAMP  COMPANY 


WALTER  BATES  STEEL 


COIRPORAHON 

GARY  IND 


=  Cooper  Hewitt  Electric  = 

e  3 

RiniiiiniHiMiiiiiiiiiHiniMiMHiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiMiiiiiiuiiiiiiuiiiiiiiiiiiiiiiiiiniiiMiiiiiiiiiiiiiiPiiiiihiiiiiiiiiiiiiiiniiiiiic 


•MiiintiiiiiiMittiiiiiiiimiiiiMiiiitiiniiiiiiitiiiiiiittiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiniiimiiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiimiiQ 
I  IK  "Bates  Poles  Outlive  the  Bond  Issues  that  BuyThem”  1^  | 

!  K  Bates  Poles  and  Structures  S  I 


OUTDOOR 

emoup  OPERA  it:d  disconnect 


Klpeco  was  one  of  the  first 
to  supply  group  operated 
units  to  utilities  for  better 
'-afety  and  control.  Many 
tvpes  have  been  supplied. 


1^1  General  Offices  and  Plants  ||K| 

iZtl  CHICAGO,  INDIANA,  U,  S.  A.  |^| 

iiiiitiuiuiniiiiinn..iiitiiiiiiiiiiniiiiiiiiiiiiiiMiiMiiiiiiiniiiiMiiiiiniiiiiniMiiiiiiiiiiininiiiniitiiuniintiiiMiiMiiiiiiiiiiiiiHii(iiii! 
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- -  Crystal  Valve  I 

Lightning  Arresters  I 

The  outstanding  development  in  lightning  I 
protective  apparatus.  | 

Electric  Service  Supplies  Co.  I 

17th  &  C«mlirla  Sts..  PFIL.tDKLPHIA :  II 1  N.  i 
Canal  St.,  CHICAGO;  50  Church  St.,  NEW  YORK:  1 

_  _ I  Lyman  Tube  &  Supply  Company^  Ltd..  Montreal.  = 

=  “  Toronto  V»nrniiver.  = 

^IIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinilllllinillllllllMlllltllllllllllllllllllllMIIIMIIIIIIIIIIMIIIIIMIIIIIIinilllMIIIIIIIIIIII^ 


ELECTRIC  IMnVER  EQUIPMENT  CORP 

112-20  N.  ISth  St.,  Philadelphia.  Pa. 


niiMiiiiMiMiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiimiin;j 

=  8witcbe>— Arrestera — Fnaea — 8ab-Si»tloo  | 

i  ..-■■to.'  EqoipmeDi  = 


Non-Rusting 
Wire 
Strand 
Ground  Rods 


COPPEflWELD 


I  J  "Made  by  the  I 

i  j  ,  ^  Molten  \V elding  Process"  = 

I  Coppcrwcid  Steel  Company,  Glassport,  Pa.  i 
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ttnet  ./>»  Mere*. 
3903  OMQTOH  Avtmut 


CijJii  la*^  Cleveland 
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If  you  seek  Catalog  Data 
on 

INDICATING,  TESTING 
and  RECORDING 
INSTRUMENTS 
Look  It  Up  First  in  Electrical 
Engineering  Catalogs 

Catalop  data  on  Indicatinp,  Testinir  and 
Reconlinfr  Instrumentsi  in  the  current  edi¬ 
tion  of  Electrical  Enirineerins:  Catalogs 
<'overs  many  diffen-nt  prodiU'ts  of  this  type 
— such  as  Ammeters.  Bond  Testers,  Circuit 
Testers,  Current  Measuring  Sets.  Demand 
Meters.  Electric  Spe«-d  Indicators.  Fmiuency 
Meters.  Galvanometers,  Glow  Meters, 
Ground  Testers,  Ground  M  'ters.  Kilovolt - 
.\mpere  Meters.  Milliammeters.  Millivolt- 
meters.  Ohmmeters,  Oscillographs.  Phtise 
Indicators.  Photometers,  Potentiometers. 
Power  Factor  Meters,  Pyrometers.  Remote 
Indicators  and  Recorders.  Synchronoscoiws, 
Tachometers.  Temperature  Indicators, 
Transformer  Load  Indicators.  Voltage  De¬ 
tectors.  Voltammetcrs,  Voltmeters,  Watt- 
hour  Service  Meters,  Watthour  Testing 
Meters  and  Wattmeters.  The  following 
companies  include  data  on  this  type  of 
eiiuipment  in  their  catalogs  in  this  binder: 

James  G.  Phidle 

Rorden  Electric  Co. 

Bristol  Co. 

Duncan  Electric  Co. 

Eatsterii  Siiecialty  Co. 

(icneral  Electric  Co. 

(iray  Instrument  Co. 

Leeds  &  Xorthrup  Co. 

Roller-Smith  Co. 

Square  D  Co. 

States  Co. 

Herman  H.  Stlcht  &  Co. 

Wewtinghouse  Electric  *  Mfg.  Co. 

Weston  Electrical  Instrument  Corp. 

Panelboards  and  Switchboards 

You  will  fiHd  data  in  Electrical  Engineer¬ 
ing  Catalogs  on  Armorclad  Switchgear, 
Bench  Type  Switchboards,  Distribution 
Panels  and  Cabinets.  Generator  Control 
Boards.  Indoor  Cubicles.  Industrial  Type 
Switchboards,  Lighting  Control  Panels. 
Live-Front  Vertical  Type  Switchboards. 
Metal-Clad  Switchgear,  Meter  Control 
Panels  and  Cabinets,  Meter  Testing  Switch¬ 
boards,  Motor  Control  Boards.  Power 
Panels.  Safety  Enclosed  Removable  Truck 
Type  Switchboards,  Safety  Enclosed  Sta¬ 
tionary  Type  Switchboards.  Theatre  Switch¬ 
boards.  The  following  manufacturers  give 
data  on  many  of  these  types  of  Panel- 
Imards  and  Switchboards  in  their  catalogs 
filed  in  this  handy  catalog  file: 

Frank  .Adam  Electric  Co. 

.\llis-rhalmers  .Mfg.  Co. 

Kcnjamin  Electric  Mfg.  Co. 

Bull  Dog  Electric  I*Toducts  Co. 

Electric  Controller  &  Mfg.  Co. 

General  Electric  Co. 

Hansun-Vun  Winkle-Munning  Co. 

I-T-E  Circuit  Breaker  Co. 

Marquette  Electric  Switchboard  Co. 

Square  D  Co. 

States  Co. 

I'nion  Electric  Mfg.  Co. 

Westinghouse  Electric  &  .Mfg.  Co. 


195 

Catalogs 

2582 

Illustrations 


557 

Products 


883 

Tables 


Whenever  you  want  information  on  Slate 
look  for  it  first  m  Electrical  Engineering 
Catalogs.  Information  is  given  on  Barrier 
Slate,  Electrical  Slate,  Panel  Slate.  Slab 
Slate,  and  Switchboivrd  Slate.  Data  is 
supplied  by  the  following  members  of  the 
National  Slate  Association: 

Fair  Haven  Marble  &  Marbleired  Slate 


Penrhyn  Slate  Co. 

Phoenix  Slate  Co. 

Portlaiid-Moiison  Slate  Co. 

Structural  Slate  Co. 

Many  other  Electrical  and  .Allied  Products 
are  cataloged  in  your  current  eslition  of 
Electrical  Engineering  Catalogs.  When 
you  need  catalog  data  be  sure  to  turn  first 
to  the  manufacturers  catalogs  Hied  in  this 
volume.  Advertisements  in  this  series  have 
featured  the  complete  catalog  data  that  you 
will  find  on  Transmission  Equipment, 
Wires,  Cords,  Cables,  >Iotors,  fienerators 
and  Motor-tienerators,  and  Switches, 
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^"T^HE  newest  turbine-generator  in  The 
New  York  Edison  Company’s  East 
River  Station — the  most  outstanding 
feature  of  the  completed  section — is  the 
largest  single-shaft  machine  in  the  world. 

Visitors  are  particularly  impressed  with 
the  saving  of  space  that  it  has  effected, 
especially  when  compared  with  the  two 
other  turbine-generators  in  this  station 
with  a  total  of  only  three-fourths  as  much 
capacity.  With  space  at  a  premium  in 
metropolitan  areas,  the  concentration  of 
generating  capacity  as  achieved  in  the 
design  of  this  l60,000-kw.  G-E  machine 
is  a  development  of  great  importance. 


East  River  Station,  The  New  1^ 
York  Edison  Company 


Another  notable  feature  is  a  G-E  40,000- 
kw.  induction  frequency  changer.  This 
set,  and  two  others  in  Waterside  station, 
form  ties  between  2  5 -cycle  and  60-cycle 
systems,  and  are  the  largest  of  this  type 
ever  built.  The  transformers  associated 
with  them  are  also  the  largest  of  their 
type. 


The  great  reliance  placed  on  General 
Electric  design  throughout  this  important 
station  is  indicated  by  the  accompanying 
list  of  the  more  important  G-E  equipment 
installed. 


JOIN  I'S  IN  THF  GENERAL  ELECTRIC  PROGRAM, 
BROADCAST  EVERY  SATIRDAY  EVENING  ON  A 
NATION-WIDE  N.B.C.  NETWORK 


GENERAL 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y. 
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1  a  single  ma  ch  ine 


IN  EAST  RIVER  STATION 
THE  NEW  YORK  EDISON  COMPANY 


G-E  Equipment: — 

1 —  160,000-kw.  25-cycIe,  11,400-volt  turbine- 
generator  arranged  for  recirculating-air 
ventilation  system,  integral  with  the  gen¬ 
erator  stator.  This  generator  has  the  new 
G-E  double-winding  construction. 

2 —  60,000-kw.  2S-cycle,  11,400-volt  turbine- 
generators  with  air  coolers  and  fans  for 
recirculating-air  ventilation. 

1 — 40,000-kw.  induction  frequency  converter, 
also  with  air  coolers  and  fans. 


40,000-kw.  induction  frequeticy 


18,500-kv-a.  air-blast  transformer  in  the 
rotor  circuit  of  the  above  converter. 


119-  — oil  circuit  breakers,  ranging  from  600  to 

5000  amp.,  'which  comprise  ail  of  the 
high-tension  switching  equipment,  and 
are  installed  in  the  vertical  isolated-phase 
arrangement. 

120 —  hand-operated  grounding  switches  for 
feeders. 


7 — control  circuit  breakers  for  frequency 
changer. 


2 — 3-phase  auto-transformers  for  grounding 
main  and  auxiliary  buses. 

2 — 18,000-kv-a.  transformers  for  2  5 -cycle  tie¬ 
lines 


Control  boards  for  generators,  frequency 
changers,  and  all  feeders;  relay  and  totaliz¬ 
ing  switchboards;  switchboards  for  d-c. 
power  control,  house  service,  and  station 
lighting 

Auxiliary  steam  turbines  for  driving  the 
six  centrifugal  condenser  circulating 
pumps  and  the  seven  boiler-feed  pumps. 

Dual  drive,  turbine  and  motor,  for  turbine- 
generator  ventilation. 

Many  miscellaneous  motors  for  coal 
handling  and  ventilating  equipment. 

Selsyn  load-indicaung  devices  for  boiler 
and  control  rooms. 


174-12 
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EXTEND  the 
facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


jiiiitiiiniiiiiiniiMniiiiiiHiiiiiiiMiiiitiiiiiiiiiiMiiiiiiiiiMiiiiiiiiiHiiiniiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiii' 


WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.” 


■\  I 

./  I 


I  WOODWARD  GOVERNOR  CO.,  Rockford,  Ill.  I 

IWOODWARBI 

WATER  WHEEL  I 

iGOVERMORfI 


C.  H.  WHEELER 

=  We  nianufarture  Surface,  Jet  and  Barometric  CondenserH ;  Leach  Fracto  = 

=  Control  Condensers;  Oil  Vapor  Condensers;  Heat  Kxchangers;  Ejector  | 

I  Type  Air  Pumps  for  Vacua  up  to  29.95  Inches;  Forced  and  Natural  = 

I  Draft  Cooling  Tower.s.  Our  service  embraces  the  entire  range  of  con-  = 

s  denser  practice — Industrial  and  utility.  = 

I  C.  H.  WHEKI.ER  MFC..  CO..  19th  SI..  la-hiKh  and  SedRley  | 

I  .\veH.,  I*hiladel|ilila,  Pa.  = 

Of  PHILADELPHIA 


riiiiiiiiiiiiniiiniiiiiiiMiiiiiMiiiHiiiiiiMtininMiiiiiiiiintHininiiiiiMitiiiniiniMiiiniiiniitiiiiiiniiiniintiiitiiiiiiHiMiiiiiiiiiiitiiiiiiii; 


Electric  Bond  and  Share  | 
Company 

Two  Rector  Street  New  York  | 
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=  I  isaiaor  Kiertnc  i  o.,  inincan  ist.  i.oiiis  s 
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Eliminates  Thrust  and  £ubrication  Probiems 

Balder  Electric  Co.,  4.3.54  Diincan  Ave.,  St.  Louis 
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ESTABLIBHBD  1868 


THE  BABCOCK  &  WILCOX  COMPANY 

85  Liberty  Street,  New  York 
Manufacturers  of 

Water-Tube  Boilers,  Steam  Superheaters,  Air  Preheaters,  Economizers, 
Chain  Grate  Stokers,  Oil  Burners  and  Refractories. 

Pressure  Vessels  and  Special  Process  Equipment. 

i 

BRANCH  OFFICES 


Atlanta,  Candler  Building 
Boston,  80  Federal  Street 
Chicago,  20  North  Wacker  Drive 
Cincinnati,  Traction  Building 
Clbveland.  Guardian  Building 
Dallas,  Texas,  Magnolia  Building 
Denver,  44  4  Seventeenth  Street 


Detroit,  Ford  Building 
Houston,  Texas,  Electric  Building 
Los  Angeles,  Central  Building 
New  Orleans,  3  44  Camp  Street 
Philadelphia,  Packard  Building 
Phoenix,  Ariz.,  Luhr’s  Tower 
Pittsburgh,  Koppers  Building 


Portland,  Ore.,  Failing  Building 
Salt  Lake  Citt,  Kearns  Building 
San  Francisco,  Sheldon  Building 
Seattle.  Smith  Tower 
Honolulu,  T.  H.,  Castle  &  Cooke 
Building 

Havana.  Cuba,  Calle  de  Aguiar  104 
San  Juan, Porto  Rico,Reclnto  Sur  45 


I 


All  Metal- Durable- Flexible  in  all  direction!— vSprIng  cushion  for  load  pn  flanges  Interchangeable  parts— Easily  assembled— A  size  for  any 

shocks  and  vibrations  Endwise  displacement-  Easy  means  to  line  up  maintenance. 

shafts  -  Reversible — No  back  lash-  -Noiseless  -  No  Movement  or  wear  SMITH  &  SERRELL.,  30  Washington  Place,  Newark,  N,  J* 
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Tsn  Standard^izes  Vl«to  24'lbnsCapaclty 
Most  Rapid  and  efficient  for  making 
Tool  Steels,  AUoy  Steala.Tbrdina  Steels 
Steel  Casting.  Mallsable  Iron,  OTevIron 
Carbide,  Ferro-Alloys  etc. 

FirrsBussH  Euinac  furhack  corpo&atmm 

P.O.  Box  liHT  PITTSBVR6H.  BA. 
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Only  reliable  products  | 

can  be  continuously  | 

I  advertised  f 

3  5 
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The  entire  appliance  had  to  be  rebuilt.  Domestic  engineers  did  it 
so  quickly  and  so  well  that  the  manufacturer  pronounced  the  appli¬ 
ance  “O.  K.  ’’—but  the  Domestic  engineers  refused  to  stop!  Per¬ 
fection  was  almost  within  their  grasp.  ‘*H'hy  stop  at  mediocrity?” 
they  reasoned. 

Day  and  night  they  worked  on,  and  Sundays  too,  until  at  last 
THEY  were  satisfied.  Asa  result,  the  manufacturer  brought  to 
the  convention  a  revolutionary  appliance  that 
startled  the  trade  and  resulted  in  a  record- 
breaking  number  of  orders. 


SMALL  MOTOR  MANUFACTURE  r  <  APPLIANCE  ADVISORY  ENGINEERING 
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WELL  enough  is  never  good  enough  when 
motors  can  be  made  exactly  right  for  the 
purpose  they  are  to  serve.  Nothing  short  of 
Domestic’s  best  will  ever  do. 


Perhaps  that  explains,  in  part,  why  so  many  of  the 
nation’s  leading  builders  of  electric-powered  appli¬ 
ances,  in  commercial,  household  and  industrial 
fields  have  such  implicit  faith  in  Domestic’s  ability 
and  in  the  quality  of  its  work  .  .  .  why  many  of 
them  come  to  Domestic  engineers  not  only  with 
their  problems  of  motor  application,  but  with 
problems  of  appliance  design,  manufacture  and 
marketing  as  well  .  .  .  why  Domestic  has  grown  to 
be  the  world’s  largest  manufacturer  of  individually 
designed  and  built  fractional  horsepower  motors. 


Domestic’s  experience  over  a  period  of  more  than 
16  years  embraces  an  almost  unbelievable  variety 
of  individual  motor  application  problems.  It  is  an 
experience  that  explains  how  it  is  possible  for 
Domestic  to  master  so  quickly,  thoroughly  and 
economically  the  many  problems  of  its  customers. 


THE  DOMESTIC  ELECTRIC  COMPANY 
KENT,  OHIO  (174) 

Courtesy  Office — 967  Union  Trust  Bldg.,  Cleveland,  Ohio 


ORDER  ^  Time  was  short.  The  convention  was 
soon  to  open.  The  factory  engineers  were  ready  to  give  up — the 
appliance  was  still  noisy,  the  motor  vibrated  excessively,  sparked 
at  the  commutator  and  lost  speed.  Then  Domestic  was  called  in  and 
made  the  problem  its  own. 


THE  BUYER  SAID"0.  K.” — 
BUT  WE  REFUSED  THE 


.d 
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PROGRESS 


It  beats  all  how  welded 
steel  design  is  getting  in¬ 
to  all  sorts  of  machinery. 

Every  piece  of  equipment 
weVe  bought  this  year  has 
been  steel  construction  — 
and  proved  good. 

Why  not  make  it  a  cast 
iron  rule  to  buy  only 
welded  steel  equipment?" 


but  make  it  a  STEEL  rule.  C, 

It^s  less  easily  broken. 

And  what  is  most  important^  let’s  put  the  motors 
we  buy  In  that  class. 

The  Lincoln  *Linc-Weld’  motor  is  all  steel  design 
—  modern  —  better. 


This  steel  construction  has  given  the  Lincoln 
people  a  chance  to  give  us  more  in  a  motor  than 
is  possible  with  cast  construction. 

The  improvements  are  plentiful  as  pins  in  a 
new  shirt.’* 


If  ^ 

l£J| 

THE  LINCOLN  ELECTRIC  COMPANY 

Department  No.  1-6  CLEVELAND,  OHIO 

M-fiB 

LI  N  C  O  LN 

"LI  NC-WE  LD'  MOTORS 
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Limit  Switches  which  co-operate 

with  Motor  Control 


C-H  LIMIT 
BULLETIN  1271 


1.  Can  be  used  on  doors,  machines, 
conveyors,  etc.  2.  Push-button,  roller- 
lever  or  gravity  operation.  3.  Right  or 
left-hand  mounting:  normally  open  or 
normally  closed  contacts,  for  wide 
variety  of  uses.  4.  Rugged  construction 
for  long  service,  5.  easily  renewable 
contacts.  6.  Dust-proof  case.  7.  Double¬ 
break  protection  against  shorts,  etc. 
8.  Up  to  600  volts  capacity. 


The  dependable  operation  of  Motor  Control  in  many  cases 
depends  upon  the  control-accessories.  So  does  production. 
With  the  failure  of  of/e  limit  switch,  your  processes  can  be 
snarled  up  .  .  .  halted  . .  .  the  value  of  an  investment  of  thou¬ 
sands  of  dollars  impaired.  Therefore,  when  you  select  limit 
switches  make  your  choice  witfi  the  utmost  care  . . .  make 
sure  that  these  accessories  actually  help  your  control 
perform  its  duty. 

The  Cutler- Hammer  Line  of  Limit  Switches  has 
been  designed  and  built  with  full  realization  of 
the  responsibilities  placed  upon  this  equipment. 
They  are  the  fruits  of  30  years’  intimate  con¬ 
tact  with  the  needs  of  American  Industry 
.  .  the  fruits  of  30  years’  experience  in 
the  electrical  control  field.  They  are 
built  to  the  highest  standards  of  rug¬ 
gedness,  durability  and  perform¬ 
ance.  You  are  invited  to  inves¬ 
tigate  this  line  carefully  .  .  .  and 
to  see  how  you  and  your  pro¬ 
duction  can  depend  on  it 
.  .  for  all  time.  A  letter 
will  bring  you  further  in¬ 
formation. 


C-H  LEVER-OPERATED 
MASTER  SWITCH 
BULLETIN  10252 
how  t’o  (age  protection. 

Wide  clearance  ortit’t'cn  live 
parts.  3.  'Son-stubbing  contacts. 

4.  Extra  long  bronze  hearings  with 
convenient  oil  holes — low  main¬ 
tenance.  S.  Simple,  rugged  con¬ 
struct  iont  6.  Square  operating  lever 
shaft — four  mounting  positions — 
added  adaptability.  7.  Com¬ 
pletely  enclosed  extra  heat-v 
case  for  safety.  Cover  easily 
removed. 


CUTLER-HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 

1329  St.  Paul  Avenue 
MILWAUKEE,  WISCONSIN 


C-H  TRAVELING  CAM  LIMIT  SWITCH 
BULLETIN  10312 

I.  Wide  range  of  adjustment,  extreme  accuracy  in 
stopping.  2.  Double-pole  contacts  prevent  accidental 
grounds  or  shorts.  3.  Contacts,  quit^  break  type:  when 
adjusted  to  the  tripping  point  can  be  positively 
locked  to  that  position.  4.  Rugged  construction 
throughout.  Bearings  bronze-bushed.  Dttst-proof 
cover.  5.  Contacts  and  fingers  are  standard  C-H 
construction. 


C-H  CRANE  SAFETY  LIMIT 
BULLETIN  10111 

I.  Compact  size — mounting  in  4  positioru.  Easily 
wired.  2.  So  pilot  circuit  required.  3.  Dynamic  brak¬ 
ing,  quick  positive  stopping.  4.  Quick  acting  contacts 
— automatic  reset.  Contacts  and  shields  easily  re¬ 
newable — interchangeable  with  standard  mill  type 
contactor  parts.  5.  Rugged  construction  throughotU. 
6.  Tripping  weight  an  integral  part  of  switch.  7.  Built 
in  two  sizes. 


CUTLER  jlAMMER  > 

Control  Equipment  Good  Electric  Motors  Deserve 
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In  one  large  steel  plant  193  of 
these  motors  are  in  constant 
operation  day  and  night. 
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Motors  driving  steel  mill  equipment  must  be  able 
to  bear  the  responsibility  of  continuous  performance 
in  the  face  of  operating  conditions  such  as  only  steel , 
mill  service  can  produce.  j 

Speed,  heat,  dirt,  abuse — all  must  be  squarely  met|^ 
and  fairly  mastered,  for  the  failure  of  a  single  motor  'h 
may  cripple  production  all  along  the  line. 


OHIO 

S  Tapered 
Roller 


The  mill  motor  problem  is  mostly  a  bearing  pro¬ 
blem  ...  it  has  been  solved  by  “Timken  Bearing 
Equipped.” 


With  motors  protected  by  the  exclusive  combina¬ 
tion  of  Timken  tapered  construction,  Timken  POSI¬ 
TIVELY  ALIGNED  ROLLS  and  Timken-made  steel, 
friction  becomes  a  dead  issue;  lubrication  loses  its 
significance;  the  heaviest  radial,  thrust  and  result¬ 
ant  loads  are  surely  and  safely  carried;  and  mainte¬ 
nance  costs  drift  steadily  downwards. 


THE  TIMKEN  ROLLER  BEARING  COMPANY 


+  ’T- 


Timken-Equipped 
Motors  Protect 
Mill  Production 


'  .,16,  .ik 
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7MGD  Unit 


215  Ft.  Hd. 


300  H.  P.,  1760  Rev. 
Motor  78% 
Combined  Efficiency 


MORE  EFFICIENT  PUMPING 


Allis-Chalmers  improved  Centrifugal  Pumps  and  Motors 
are  steadily  decreasing  pumping  costs.  Over  73  per  cent 
combined  efficiency  from  a  two  million  gallon  unit  to  over 
84  per  cent  from  a  twenty  million  gallon  unit  shows  what  is 
possible  under  suitable  conditions.  This  means  a  widening 
of  the  field  of  application  for  the  simple,  inexpensive  motor- 
driven  pump.  Our  engineers  will  assist  you  in  the  proper 
application  of  Allis-Chalmers  efficient  pumps  to  your  needs. 


Bulletin  1632-1  sent  on  request. 


MOILMiilJS 


Sizes  and  Types  uf  Hand  and  Motnr  Operated  Cold  = 
Pipe  Bending  Machines  we  make,  bending  %  to  8-in.  = 
y  ^  Pipe.  I 

Lead  the  World  in  Saies  and  Performance.  = 

Cost  of  Bending  i 

I  1-ln. — Scents  3-ln. — 20' cents  6-in. — 60  cents  = 

I  2-in.— -5  cents  4-in. — 40  cents  8-in. — li.OO  1 

'!  |\  6i\  American  and  Foreign  Patents  = 

H  Over  8,000  in  use.  Send  for  Printed  Matter  and  | 

.-Vmeriran  Pipe  BeudinK  Machine  Co.,  Inc.  i 

iiiiiiiiiiimMiiiiimiiiiiiiiiiiimiimmiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiniiiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiMiiiuiiimiiiiin 


fLctnote  position 

plant  yelerence-  cata^oiPi^’  ^ 

send  for 


uiiiiiiiiitiiiiiiiiitiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiuiiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiL 

I  DETROIT  ELECTRIC  FURNACES  I 

I  will  = 

I  Build  Power  Business  | 

i  for  1 

I  THE  CENTRAL  STATION  | 

=  Let  us  help  increase  yoar  revenue  = 

1  Detroit  Electric  Furnace  Co.  | 

I  825  W.  Elizabeth  St.,  DETROIT  I 

^liiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiir 


ENGINEERING  mgjm  I 

COMPANY  INC.  Wn  I 

RAWSON  ST  AND  Nf  LSON  AVE.  I  = 

LONGI6LANDClTV,»^Y.  ^  M  »-  = 

. . iimiiiiimiMiiiiiHiiiiiiiiiiiiiiniiiiiiMiiiiiiimiiinMiiiiiMS 
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MARBLE-CARD  MOTORS  | 

A.  C..  Ball  Bearing'  Motors  of  tlie  i 
i  jf  medium  commercial  sizes.  D.  C.  machines  up  1 

=  Commutating  Poles.  Get  = 

^  jfljBKJjr  .t.  C.  Maeliines  up  tn  7.5  IIP.  .All  stanilanl  i 

speeds  and  voltages,  tiet  Bulletin  No.  .'<00.  | 

r  Special  mnehitieo  hiiilt  to  meet  pour  needs.  i 

i  de/aiia  chierfullp  supplied.  Write.  = 
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Bali  Bearing  Motors  | 

1  Direct  and  Alternating  Current  up  to  200  hp.  Also  I 
generators  and  alternators  in  horizontal  and  vertical  | 
I  types,  and  motor  generator  sets.  We  build  motors  = 
to  meet  your  requirements.  Ask  for  more  data.  | 

k*  Star  Electric  Motor  Co.  ! 

Miller  St.  and  N.  J.  R.  R.  Ave.,  I 

Newark,  N.  J.  1 

mill . . . . . . 
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U-Re-Lite  All-Steel  Distribution  Groups 


F orty  years  ago,  open  switchboards  consisted  of  switches, 
circuit  breakers  and  meters,  mounted  on  marble.  Open 
switchboards  today  are  practically  the  same,  using  slate 
instead  of  marble  and  with  refinements  in  switches, 
circuit  breakers  and  meters. 

The  Multumite  type  of  U- Re-Lite  All-Steel  Distribu¬ 
tion  Groups,  therefore,  marks  a  real  achievement  in 
switchboard  improvement. 

The  Multumite  group  combines  these  significant 
advantages;  — 

1.  Utmost  Safety  to  Operators  —  every  live  part, 
including  buses,  enclosed  in  steel — circuit  breakers  oper¬ 
ated  by  insulated  external  U-Re-Lite  handles  and  non- 
closable  against  overload  or  short  circuit. 

2.  Protection  and  Control — positive  overload  and  short 
circuit  protection  and  time  delay  for 

lighting  circuits — across-the-line  start¬ 
ing  of  motors,  combined  with  overload 
and  short  circuit  protection. 

3  Rupturing  Capacity — U-Re-Lites 
with  the  new  Min-Arc-Ite  (minimum 
arc)  barriers  have  higher  rupturing 
capacities  at  550  volts  A.C.  and  under 
than  any  protective  equipment  of  a 
like  nature. 

4.  Space  Saving — in  less  than  one- 
third  the  length  of  an  open  switch¬ 
board,  this  group  protects  three  2500 
ampere  mam  circuits,  with  automatic 
transfer  from  normal  to  emergency 


source;  66  fee 
1250  amperes 


;  66  feeder  circuits  ranging  from  200  amperes  to 
mperes  each;  and  provides  for  14  future  feeders. 


5.  Easy  Accessibility — to  inspect  the  circuit  breakers 
it  is  only  necessary  to  open  the  hinged  doors. 

6.  Double  Disconnects — any  feeder  circuit  breaker 
can  be  disconnected  from  the  line  and  the  load,  easily 
and  safely  by  means  of  disconnecting  contacts  on  the 
rear  of  the  circuit  breaker  panels  (Hingite  construction). 

7.  Minimum  Field  Work — these  groups  are  shipped 
complete,  can  be  inspected  before  shipment  and  the  only 
field  work  required  is  bolting  to  floor  channels,  making 
main  bus  connections  and  running  in  feeder  cables. 

8.  Flexibility — provision  for  future  feeders  can  be 
made  in  present  groups,  or  future  groups  can  be  added 
any  time. 

9.  Appearance — the  black  Duco  fin¬ 
ish,  the  flush  fronts  and  backs,  and  the 
uniform  height  of  these  groups  add  to 
the  workmanlike  appearance  of  any 
modern  power  plant. 

It  will  pay  you  to  study  the  applica¬ 
tion  of  a  Multumite  group  to  your 
switchboard  requ  irements — get  in  touch 
with  the  nearest  I-T-E  representative. 


I-T-E  CIRCUIT  BREAKER  COMPANY 
19th  and  Hamilton  Sts.,  Philadelphia 

BlrminithaiTi,  Boston,  Buffalo,  Chlcatfo,  Cincinnati, 
Cleveland,  Dallas,  Denver,  Detroit,  Duluth,  Kansas 
City,  Los  Angeles,  Minneapolis,  Montreal,  New 
Orleans,  New  York,  Omaha,  Philadelphia,  Pitts¬ 
burgh,  St.  l  outs.  San  Franciscu,  Seattle,  Toronto. 
Vancouver,  Winnipeg. 
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American  Steel  &  Wire  Company 

STATES  STEEL 

208  S.  La  Salle  St*»  Chicago  30  Church  Street.  New  York 

Other  Sales  Offices:  Atlanta  Baltimore  Birmingham  Boston  Buffalo  _  Cincinnati 
ClevelancT  _  Dallas  Denver  Detroit  Kansas  City  Memphis  Milwaukee 

MinneapoliS'St.  Paul  Oklahoma  City  Philadelphia  Pittsburgh  St.  Louis 

Salt  Lake  City  Wilkes-Barre  Worcester 
U,  S.  Steel  Products  Company:  San  Francisco  Los  Angeles  Portland  Seattle  Honolulu 
Export  Distributors:  United  States  Steel  Products  Co..  30  Church  St..  New  York  City 


Wrapped  Magnet 
Wire 


Years  of  experience,  extensive  facilities,  highly  modernized  proc¬ 
esses,  and  quality  materials  enter  into  the  production  of  American 
Steel  and  Wire  Company  Magnet  Wire. 

Therefore,  you  are  assured  of  the  most  proper  and  economical 
magnet  wire  for  your  particular  needs. 

Large  stocks,  quick  service,  and  special  attention  to  your  individ¬ 
ual  problems  combine  to  complete  a  real  Magnet  Wire  Service. 

We  also  manufacture  all  types  of  Electrical  Wires  and  Cables. 
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